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CHAPTER I
INTRODUCTION
Our knowledge of how children grow is steadily being
advanced by research studies in many fields of science and
education. Many aspects of the growth phenomena have been
studied from birth to maturity. This is particularly true
of mental and physical growth. Studies in these areas
have paved the way for much of the research in the field
of motor development. Many of the early studies of motor
development involved the finer coordinated movements of
the arm and fingers, and were outgrowths of research in
mental growth. The major proportion of research work done
in motor development of the large muscle type has been con-
fined to limited age groups, especially with preadolescents
and adolescents and with children under five years of age.
Jenkins^ emphasizes this when she states that the age
group from three to ten years represents a neglected area
of research in motor development.
The primary grade level would appear then to be a
period where useful information might be gained concerning
the motor development of children, particularly those pha-
ses which are associated with big muscle performance.
•^Jenkins, L.M., A Comparative Study of Motor Achievements
of Children of Five, Six and Seven Years of Age , Teachers
College, Columbia University, New York City, 1930, p. 1,

2Moat of the studies carried on with primary school children
have been concerned with the finer motor coordinations
involved in the use of the tracing board and the stylus
maze. Knowledge of children's gross motor ca^j^oi^ities at_
.
this age level as they relate to other aspects of growth
is also negligible.
A wealth of data exists conaernlng physical aspects
of growth at all ages. The relationship of physical growth
and motor performance has been investigated at the pre-
adolescent and adolescent levels. However, studies of the
factors that might influence motor performance of children
during the primary school years are extremely limited.
Considerable data exists with regard to physical growth
at all age levels. It would appear that the sequence of
physical growth and the sequence of development in gross
motor performance are concurrent developmental phenomena.
It is therefore believed that knowledge of these sequences
and their relationships would assist the teacher of physi-
cal education to provide activities conducive to the pupil's
attainment of optim-um growth and development.

•5
PURPOSE
The purpose of this study is to determine the relation-
ships, if any, which exist between measures of physical
growth and maturity of primary school children and their
proficiency in performing certain gross motor activities.
The latter are measured by a series of performance tests.
Concurrently it purports to investigate sex differences as
measured by these tests.
Physical growth is determined by height, weight and
age. X-rays of the carpal bones of the wrist are utilized
as a measure of maturity. The quality of gross motor per-
formance is evaluated by a test containing motor situations
designed to measure a student's proficiency in this area.
Gross motor performance is considered in this study
as being the achievement score attained by the pupil under
test conditions. The tests for measuring motor proficiency
were of the "big muscle" type. The tests, therefore, in-
volved coordinated movement of the body segments in either
(1) propulsion of the body or (2) giving objects momentum
as a result of the action of the body segments upon the
object.
Patterns of motor and physical development are inves-
tigated not only upon the total sample, but also upon the
children falling within specific age and grade levels.

In brief, areas of this Investigation include the following
items:
A« Physical Growth
1. Age
2. Height
3. Weight
4. Skeletal Maturity
B» Gross Motor Performance
1 • Rimning
2. Throwing
3 • Jumping
4. Balance
5. Agility
6. Striking
7. Catching

SCOPE
This study is concerned with male and female school
children of the primary grades. It deals with two variables
which are of concern to those interested in child growth
and development. These variables are subdivided into the
areas which are listed on page 4. Each area within the
physical growth variable and each area within the gross
motor performance variable is investigated in a search for
relationships.
The study involves the collection and construction of
preliminary test items as well as modification and final
selection of the items to be used. The test items selected
are administered to a group of five hundred and ten boys
and girls in grades one, two and three. Age, height and
weight data is gathered on these same children. Carpal
x-ray data is collected on a limited group of these five
hundred and ten boys and girls.

6REVIEW OF THE LITERATURE
The literature related to this study is divided into
three general classes: 1, Physical growth in terms of age,
height, weight and skeletal maturity. 2. Gross motor per-
formance and its measurement. 3. Relationships between
gross motor performance and physical growth. Although
there are many studies reported in the literature associated
with the ahove, only those studies which pertain to the
primary grade level and those whose findings and conclusions
are pertinent to the present study will be reported.
Physical Growth: The study of the proportions of the human
body dates back hundreds of years. This early interest in
body proportions which included height and weight was origi-
nated chiefly by artists in an attempt to portray the ideal
or perfect human proportions.^ This aesthetic interest in
body symmetry has remained, but as scientific knowledge
advanced a new interest in physique developed which focused
its attention upon the fundamental processes of growth and
development. Many of these early scientific investigations
resulted in nothing more than a collection of mass data,
whereas others attempted to show growth trends or to demon-
strate relationships of certain aspects of growth.
^Palmer, Irene, Tests and Measurements, A,S. Barnes and
Company, New York, 1932, p. 48.
I
7I
i
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Sir Francis Galton was one of the early students to
collect mass data on height and weight. His studies com-
menced in 1884 while associated with the Health Exposition
of London. The resulting application of statistical treat-
ment to height and weight, which resulted in the formula-
tion of the "Law of Filial Regression", is in itself a
classic.^
Perhaps one of the first in the United States to be
concerned with height and weight of students was Hitchcock
of Amherst. In 1880 he included height and weight as
pertinent data of physical examinations.^
Some of the instr\iments T»*iich have been used in evalu-
5
ating normal growth are the Baldwin Wood Tables published
by the American Child Health Association of New York City,
and the Pryor Tables. These tables enabled the height and
weight of an individual to be compared to the average of
the height and weight of many individuals of his age.
"^Ibid., pp. 48-49.
^Ibid., p. 49.
^Baldwin, B.T., and v;ood, T.D., Weight-Height-Age Tables
for Boys and Girls of School Age, American Child Health
Association, New York.
^Pryor, H.B., Width-Weight Tables, for Boys and Girls from
1 to 17 Years—for Men and Women from 18 to 41 Years,
Stanford University Press, Stanford, 1940.
I
In 1933, Pryor and Stolz made the assessment of
normality upon a more Individual basis by considering the
physique of the individual.
Q
Wetzel presents a satisfactory method for evaluating
normal growth in terms of physique by which an individual's
present status in addition to his past growth character-
istics are considered. This instrument evaluates the indi-
vidual's present growth in terms of his past growth and
relates it to a particular percentile point (determined
upon a sample of more than 10,000 children) which the
author terms as normal,
Q
Shuttleworth concluded that different patterns of
growth were exhibited by children who matured early and
those who matured late.
Data gathered on older girls of the second and third
grade in the present study may be affected by a factor
Pryor, H.B., & Stolz, H.R., "Determining Appropriate
Weight for Body Build", The Journal of Pediatrics
,
Vol. Ill, No. 4, October 1933.
%etzel, N.C., "Physical Fitness in Terms of Physique,
Development and Basal Metabolism, with a Guide to Individual
Progress from Infancy to Maturity, A New Method for
Evaluation", Journal of the American Medical Association
,
Vol. 116, No. 12, 1941, p. 1187.
Shuttleworth, F.K., "Sexual Maturation and the Physical
Growth of Girls Aged Six to Nineteen", Vol. 11, No. 5,
Child Development , 1937.
I
reported by Boynton."^^ She reports that the pubescent
growth spurt for girls may begin between the eighth and
the fourteenth year* According to Meredith"^"^ the pubes-
cent growth spurt occurs sometime between the eleventh and
the sixteenth years in boys. Hence the data of the present
study will not be influenced by this factor.
Caution in selecting a sample in a study of this type
is suggested by the report of a study made over three dec-
12
ades ago. Robertson concluded that variations in the
growth of school children existed which could be related
to the economic and social environment in which they lived.
Breckenridge and Vincent^^ place more emphasis upon
1 4the findings of Wetzel that growth in height and weight
does not proceed at an even pace but that there are two
periods of rapid growth, one during infancy, and the other
during pre-adolescence. The primary school child la in a
•^^Boynton, B,, The Physical Growth of Girls
,
University of
Iowa Studies, Child V^elfare, Vol. 12, No. 4, 1936.
^^Meredlth, H.V., The Rhythm of Physical Growth
,
University
of Iowa Studies, Child Welfare, Vol. 11, No. 3, 1936.
12Robertson, T.B., "Studies in the Growth of Man", American
Journal of Physiology , Vol. 41, 1916.
^'^Breckenridge, M.E., and Vincent, M.S., Child Growth and
Development , W.B. Saunders, Philadelphia, 1943.
^%et2el, N.C., "On the Motion of Growth", Journal of
Pediatrics, Vol. 4, 1934.
I
period of relatively slow and steady growth. It Is pointed
out that during the early school years his gain in weight
Increases slowly each year.
Plory, Todd*^" and Bayley have developed and studied
techniques which are considered satisfactory methods of
determining skeletal maturity. The Todd Technique consists
of comparing an x-ray of the carpal area of an individual
with a series of standardized x-rays representing succes-
sive stages in skeletal maturity. The comparison is made
in terms of the contour of the ends of the bones and the
shaft of the bone in addition to its epiphysis. Todd and
Flory have made significant contributions to this method
of assessing skeletal maturity. Bayley utilizes the Todd
Technique and reports reliability coefficients ranging
from .87 to .98 between first and second independent assess-
ments of skeletal maturity and correlations between ratings
of separate raters of .92 and .94 for the hands and .91
and .85 for the knees. In this same study assessments of
15 nFlory, CD., "Osseous Development in the Hand as an Index
of Skeletal Development", Vol. 1, No. 3, Child Development ,
1936.
^^Todd, T.W., Atlas of Skeletal Maturation , C.V. Mosby,
St. Louis, 193T^
17Bayley, N., "Skeletal Maturing in Adolescence as a Basis
for Determining Percentage of Completed Growth" , Child
Development , No. 1, March 1943.
II
the knee area and the carpal area were found to correlate
highly. The correlations between hand and knee ratings
were .85 to .88 for boys and from .86 to .90 for girls.
Bayley states,
"If one x-ray area were to be depended upon, the
hand is the obvious choice, because of the greater relia-
bility In assessment
This study also points out that relative size has a much
greater relationship to skeletal maturity than to chrono-
logical age. Relative size is described as a percentage
of mature size gained at a particular age.
19Dearborn and Rothney employed a technique, in a
portion of the Harvard Growth Study, somewhat similar to
that used by Bayley.
20 21McCloy in reviewing Flory^s work on skeletal
maturity gives the following interpretation:
"Physiological age is difficult to record. The best
method at present available for accurately measuring physi-
ological age - which may be better called maturational or
anatomical age - is to x-ray the epiphyses of a number of
bones. X-rays of the hands and wrists alone will enable a
-^°Ibid., p. 9.
^^Dearborn, W.P., and Rothney, J.W.M., Predicting the
Child's Development , Scl-Art Publishers, Cambridge, Mass.,
1941, p. 359.
20^McCloy, C.E., Tests and Measurements in Health and Physical
Education , Second Edition, F.S. Crofts & Co., New York, 1944.
'^•'Plory, CD., "A Study of the Growth of the Carpal Bones
of Normal Children from Birth to Maturity", Abstract No. 3,
Child Development Abstracts , Vol. Ill, No. 1, 1934.
i
Gross Motor Performance and Its Relationship With Growth ;
23 24Gesell*s ' studies on children during the period of in-
fancy present a normative summary of many areas of motor
performance and growth up to thirty months of age in the
earlier and thirty-six months in the later study. Cunning-
ham^^ noted horizons of performance of children thirty-six
months of age. This study dealt with children aged twelve
to thirty-six months.
Gutteridge studied the motor performance of approxi-
mately two thousand children aged two to seven years deter-
mining proficiency of performance in the activities of
climbing, hopping on one foot, skipping, jumping, standing
on one leg, throwing and catching a ball.
^^Op. cit., p. 44,
'-^Gesell, A., Infancy and Human Growth , Macmillan Co.,
New York, 1926.
sell. A., and Amatruda, C.S., Developmental Diagnosis
,
Second Edition, Paul B. Hoeber, Inc., New York, 1947.
pc
*^Cunningham, B.V., "An Experiment in Measuring Gross Motor
Development of Infants and Young Children", Journal of
Educational Psychology , 1927.
pc
"Gutteridge, M., "A Study of Motor Achievements of Young
Children", Archives of Psychology , New York, 1939.

Strang ' presents a summary termed as general bodily
skills which include running, dsmcing, climbing and balanc-
ing which are characteristic of children five and six years
of age.
Goodenough presents evidence to the effect that there
is a steady increase in the reaction time of children be-
tween the ages of three years and six months and eleven
years and six months,
Jones^^ points out that with a certain level of pro-
ficiency of any skill there is evidence of less concentra-
tion upon it#
30Espenschade points out that it is usually considered
that older, taller and heavier children are stronger and
more proficient in performing activities than children not
having these characteristics. This study finds this rela-
tionship much less significant with adolescent girls than
^'''Strang, R., Introduction to Child Study , Revised Edition,
The Macmillan Co., New York, 1938.
28Goodenough, P.L., "The Development of Reactive Process
from Early Childhood to Maturity" , Journal of Experimental
Psychology , Vol. 18, 1935, p. 431-450.
Jones, T.D., "The Development of Certain Motor Skills and
Play Activities in Young Children", Child Development Mono-
graph , Vol. 26, Teachers College, Columbia University, New
York, 1939.
"^^Espenschade, A., "A Motor Performance in Adolescence In-
cluding the Study of Relationships with Measures of Physical
Growth and Maturity", Vol. 5, No. 1, Child Development ,
1940.

4with boys.
31Jenkins In a study comparing some of the gross motor
achievements of three hundred children aged five to seven
used the following events
:
Thirty-five yard dash Baseball throw for accuracy
Fifty-foot hop Standing broad jump
Bean bag toss for accuracy Running broad jump
Baseball throw for distance Jump and reach
Soccer kick for distance
Jenkins reported the following reliabilities for the
items used:
Thirty-five yard dash .74 ^.049
Fifty-foot hop .89 4*024
Baseball throw for distance .90 2-021
Soccer kick for distance .65 /.063
Bean bag toss for accuracy (not reported)
Baseball throw for accuracy (not reported)
Standing broad jump .82 /.OSS
Running broad jump .75 /.050
Jump and reach .69 2*059
Jenkins conclusions indicate certain sex differences, the
boys showing a superior performance in throwing, jumping
and running.
32Vickers, Poyntz and Baum report a study carried on
^^ Jenkins, L.M., A Comparative Study of Motor Achievements
of Children of Five, Six and Seven Years of Age, Teachers
College, Columbia University, New York, 1930.
^^Vickers, V.S., Poyntz, L., and Baum, M.P., "The Brace
Scale Used with Young Children", Research Quarterly,
Vol. 13, No. 3, October 1942.
I
I.
r
by tho department of Child Hygiene of the School of Public
Health of Harvard University. The Brace Scale, '^'^ with two
modifications, was administered to a group of one hundred
seven children. A final rating of high, average, or low
was assigned to each child. These ratings were correlated
with various measures of development. Three variables were
found to be related to motor ability as measured by the
Brace Scale. Proficiency in motor ability was associated
with good abdominal muscles, high intelligence and inversely
related to obesity. No significant relationship was found
between general health, motor ability, structural develop-
ment, posture, grade, estimate of leg muscles, or general
orthopedic rating.
Carpenter^^ gathered data on one hundred seventeen boys
and one htmdred girls in the first three grades. The data
included measures of agp, height, weight, ri^t and left
grip strength, push and pull as measured with a dynanometer,
the broad jump and the four pound shot put. Carpenter con-
sidered that her results indicated that the strength test
«->«^Brace, D.K., Measuring Motor Ability , A.S. Barnes and Co.,
New York, 1927.
^^Ibid.
'^^Carpenter, A., "Strength Testing in the First Three Grades",
Research Quarterly , Vol. 13, No. 3, October 1942.

norms compared favorably with McCloy»3 classification
index.
37Carpenter's study of one hundred seventeen boys and
one hundred girls in the first three grades purported to
38determine the value of McCloy's classification index for
children, particularly girls, in the first three grades.
The data gathered on these children included scores for the
following;
Age, Height and Weight
Right and Left Grips
6 Brace Type Tests
5 Johnson Type Tests
Sargeant Jump
Burpee Test
Standing Broad Jump
Run and Under
Run and Over
Run and Sit
Hop
30 Yard Dash
24" Circumference Ball Throw
4 Po\md Shot Put
Carpenter reports the following reliabilities:
Boys Girls
Run and Under .5500 .5709
Run and Over .5791 .6577
Run and Sit .5653 .5979
Hop .7097 .6933
Dash .6715 .7049
Ball Throw .9631 .8696
Shot Put .8547 .8228
Broad Jump .7984 .8027
Sargeant Jump .9036 .9105
Burpee Test .6707 .8109
•-^^^McCloy, C.H., Tests and Measurements in Health and Physical
Education , Second Edition, E.S. Crofts & Co., New York, 1944.
^"''carpenter. A., "The Measurement of General Motor Capacity
and General Motor Ability in the First Three Grades",
Research Quarterly , Vol. 13, No. 4, December 1942.
Op. cit.

This study concluded from its results that the Classi-
fication Index was of value at this age level for both sexes.
Carpenter also suggests, due to the lack of individuali-
zation in the lower grades, experiments under the proper
conditions be conducted with the upper 30% and the lower Z0%
according to their motor quotients. These experiments,
possibly with children of the second grade, could be con-
ducted to determine the feasibility of special work for
groups who are accelerated in a motor way*
Hartman^^ reports a study, the purpose of viiich was to
discover the value of the hurdle jump as a measure of motor
proficiency of young children. This study proposed two
major objectives: (1) to determine the reliability of the
hurdle jump and, (2) to determine the relationship between
achievement on the hurdle jump and achievement on selected
gross motor tests. The study included fifty-six subjects
aged forty-nine to seventy-eight months. Hartman reports
reliabilities of gross motor tests as follows:
Hurdle Jump .88
35 Yard Dash .88 2-02
Baseball Throw .83 2.06
Standing Broad Jump .86 £,02
Jump and Reach .63 ;^.05
The Hurdle Jump and the 35 Yard Dash were found to be
"^^Hartman, D.M. , "The Hurdle Jump as a Measure of the Motor
Proficiency of Young Children", Child Development , Vol. 14,
No. 4, Washington, D.C., December 1943.

most reliable. No significant sex differences were found
with a younger group, aged forty-nine to sixty-six months.
With the older group, aged sixty-seven to seventy-eight
months, the sex differences reported indicate the boys to
be superior in baseball throwing and hurdle jumping. The
study concluded that the hurdle jump was apparently inade-
quate as a single measure of the motor proficiency of the
kindergarten child.
40Seashore points out that the literature reveals many
unsuccessful attempts at using the beam-walking type of test
for balance. He and his colleagues endeavored to develop a
reliable test of this nature that would discriminate pro-
ficiency in this skill. The test included a succession of
nine oak beams 10 feet in length and graded down in width
from 4 inches to ^ inch. Each subject is to take 10 steps
on each beam. The scoring allows each testee two "fall
offs." Reliabilities are reported on children as follows:
Age r
9 .85
8 .86
7 .89
6 .85
*^Seashore, E.G., "The Developing of a Beam-Walking Test
and Its Use in Measuring Development of Balance in Children",
Research Quarterly , Vol. 18, No. 4, December 1947.
II
Zero order and partial correlations kre reported shoW'
ing relationship between height, weight and age and the
performance of two h\mdred and forty children, aged five
to twelve, on the Beam-Walking Test as follows:
r
Height and Test .61
Weight and Test .59
Age and Test .47
Age and Height .88
Age and Weight .89
Height and Weight .93
Test and Age Height constant .18
Test and Age Weight constant .16
Rodgers^^ reports an instrument for use in New York
State which purports to evaluate various aspects of motor
performance. It is designed primarily for use in the sec-
ondary schools but it is suggested that it may be used in
the elementary grades by adding a "speed pass" for ball
handling. The items used are:
1. Top - Designed to evaluate agility coordination and
dynamic balance.
2. Push-up - Designed to evaluate arm and shoulder
strength.
3. Thirty-second Squat Thrust - Designed to evaluate
muscular endurance.
4. Twenty-second Shuttle Run - Designed to evaluate skill
in running.
^-'Rodgers, E.G., "Evaluation of the Fundamentals of Motor
Performance", Journal of Health and Physical Education
,
Vol. 18, No. 4, April 1947.

5. Standing Broad Jump - Designed to evaluate skill in
jumping.
6. Ball Handling - Designed to evaluate skill in throwing
and catching while moving from place
to place.
7. Striking - Designed to evaluate skill in striking.
(Tennis hall hit on bounce against wall.)
8. Kick for Accuracy - Designed to evaluate skill in
kicking.
Rodgers suggests,
"The fundamentals of motor performance are those motor
skills and physical abilities which are common to the activi
ties program of physical education and which are basic to
skill and efficient use of the body in everyday activities.
They are the motor skills of running, jumping, throwing,
catching, kicking, striking, climbing and the physical abili
ties of strength, endurance, flexibility, agility, coordi-
nation and balance.
"'Motor' refers to movement which takes the body from
place to place. 'Physical' refers to those traits which
are resident in the body structure."'*'^
"There is some doubt as to whether motor skills and
physical abilities can be thus strictly divided because of
the unity of the organism and the fact that these elements
are not seen in hiomam action in the pure form."^^
No reliabilities are reported concerning these items.
The study reports valuable information concerning the ad-
ministration of a battery of motor tests at the secondary
school level.
*^Ibid., p. 225.
'^^Ibid., p. 225.
^^Ibid., p. 225.
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There are many studies in the literature concerning
motor performance for those Individuals in grades four to
twelve as well as college students and adults. These are
well described in books by McCloy^^ and Clarke.
^^McCloy, C.H., Tests and Measurements in Health and Physical
Education , Second Edition, F.S. Crofts & Co., New York, 1944,
^^Clarke, H.H., The Application of Measurements to Health
and Physical Education , Prentice-Hall Inc., New York, 1945.
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CHAPTER II
PROCEDURE
Preliminary Experiment : The Initial step in the preliminary
experiment consisted in compiling a number of test items.
The test items involve those skills which are prominent in
the play and games commonly engaged in by children of this
age.
This compilation included only those items which it
was felt gave promise ^f becoming a reasonably valid meas-
ure of a child's performance in the areas of this investi-
gation.
In some cases items were selected from tests built for
children at slightly younger and older age levels. These
items were modified for adaptation to the age level of this
investigation. Certain of the items are the products of
the writer *s Interest and earlier experimentation.
Items Compiled : The footnotes of compiled test items refer
to the source which prompted its initial Inclusion. The
modifications for the age level investigated may be observed
in the directions for administering the test items beginning
on page 27.
I. Running : The distances are varied to lend consideration
to the variable factors of the start and fatigue, and their

effect upon the reliability of perfomance.
1. 20 Yard Dash
2. 30 Yard Dash
3. 35 Yard Dash
4. 40 Yard Dash
5. Baseruiining - (Bases 25 feet apart)
6. Adapted Shuttle Run-^ (Adapted from Shuttle Run)
7. 50 Foot Hop
II. Throwing ; The size of the ball was varied to determine
that size which was best adapted to the small hands of
young children.
A. For Accuracy:
1. Target at a distance of ten feet.
a. Baseball
b. Twelve inch softball
c. Tennis ball
2* Target at a distance of fifteen feet.
a. Baseball
b. Twelve inch softball
c. Tennis ball
B. For Distance
1. Baseball
2. Twelve inch softball
3. Tennis ball
III. Jumping :
A. Jump and reach
"McCloy, C.H., Tests and Measurements in Health and Physical
Education , Second Edition, F.S. Crofts & Co., New York, 1944.
p. 118.
PJenkins, L.M., A Comparative Study of Motor Achievements
of Children of Five, Six, and Seven Years of Age , Teachers
College, Columbia University, New York, 1930.
I
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B. J-ump and turn
C. Standing broad jump
D. Running broad jump
IV« Balance
:
A, Balance beam
B. Balance blocks'^
C. Hopping on one foot in place
D, Stick test (lengthwise and crosswise)^
£• Progressive Stork Stand^
V. Agility ;
A, Potato race
B, Side stepping test
C, Short potato race*7
D, Run and over^
E, Run and under^
VI, Striking ;
A, Hoop-controlled striking
B, Pendulum-controlled striking
C, Kicking rolled soccer ball
D, Controlled-volleyball striking with arm
E, Controlled-tennis ball striking with racket
"^Cunningham, B.V,, "An Experiment in Measuring Gross Motor
Development of Infants and Young Children", Journal of
Educational Psychology
, 1927, pp. 18, 64, 458.
^McCloy, C.H., Tests and Measurements in Health and Physical
Education , Second Edition, F.S. Crofts & Co., New York, 1944.
pp. 148-149.
^Brace, D.K., Measuring Motor Ability , A.S. Barnes and Co.,
New York, 1927.
^Op. cit., pp. 85-86.
'7Ibid., pp. 86-87.
Carpenter, A., "The Measurement of General Motor Capacity
and General Motor Ability in the First Three Grades",
Research Quarterly , Vol. 13, No. 4, December 1942, p. 445.
^Ibid.

2VII. Catching !
A. Controlled Toss and Catch ; Due to the small hand
size in children of this age, as well as the ap-
parent fear of catching a large object, balls of
various sizes and weights were used in order to
check the reliability of performance of each.
1. Softball
2. Squashball
3. Tennis ball
B. Wall Toss and Catch
C. Over Line Toss and Catch
Criterion for the selection of items to be used in this
Investigation ;
1. A test to be retained must offer no possibility of
injury to the child.
2. The degree of difficulty of a test item must be such
that it will enable every child to give a performance
which can be scaled from poor to superior achievement.
3. Items which most clearly discriminate between poor and
superior performances as Indicated by a wider range of
performance scores are considered superior test items.
4. Simplicity in terms of the ease of child-comprehension
of the task is considered highly important.
5. The best response of each child is sought. Items which
present administration difficulties which possibly could
interfere with performance are eliminated.
6. Test items which involve much time and effort by the
child and promote undue fatigue are considered to interfere
with reliable performance.
7. Items involving the simplest of equipment are considered
most desirable.
8. Items which prove to be most reliable in a test-retest
situation are considered superior test items.

In the second step of the preliminary experiment the
compiled test items were tried on a group of ten children.
This trial purported to discover those items which involved
certain hazards, were too easy or too difficult, and those
tests in which verbal instructions would give each item
objectivity and promote the best response from each child.
Two items, the Run and Over and the Run and Under, were
found to be somewhat hazardous. The item, kicking a rolled
soccer ball, was considered as too uncontrollable and
yielded varying results. Striking a volleyball, controlled
with regards to velocity and direction, and striking a
similarly controlled tennis ball were considered too easy
for yielding discriminatory results. The controlled wall
toss and catch was found to be too difficult for the yo\mg-
er children of this group. These items were discarded from
the group of compiled test items.
The items in the compiled list v;ere considered as valid
Instruments for their intended use due to the similarity
between the kinesiology of movement employed in the test
and that in the performance area being measured. It can be
observed that the items in the compiled list are measuring
a particular area of motor performance in a direct manner.
To measure performance in running a running situation is uti-
lized. It is readily recognized, however, that variable
factors would tend to weaken the instrument extensively.

unless a highly objective set of directions were applied
consistently to each item. In view of this consideration
the following list of directions was employed each time
each item was administered,
PROCEDURE FOR ADMINISTERING TEST ITEMS
Twenty, Thirty, Thirty-five, and P'orty Yard Dashes:
A. Equipment Required
!• Flat surface measured for appropriate distance.
2. Stop watch.
B. Verbal Instructions
1# "You are to run as fast as you can from this
line past the finish line." Both lines are
Indicated by the tester.
2. "1*11 say 'ready', 'go', start on the word 'go'.
C. Personnel Utilized in Administering Test
1. Starter
2. Timer
D. Manner of Scoring
1. Seconds and tenths of seconds.
E* Special Considerations in Administering Item
1. Testee may use crouch or standing start.
F. Special Cautions in Administering Item
1. Testee must be encouraged to run past the finish
line.

Baseball Baserunnlng:
A. Equipment Required
1. Plat surface with baseball diamond marked off
so that distance between each base is 25 feet.
2. Four Bases
3. Stop Watch
B. Verbal Instructions
1. "Stand here." Tester indicates right-handed
batters box.
2* "I'll say 'ready*, 'go'. When I say 'go' run
as fast as you can around the bases."
3. "Start on the word »go»."
C. Personnel Utilized in Administering Test
1. One tester may serve as both timer and starter.
D. Manner of Scoring
1. Seconds and tenths of seconds.
E. Special Considerations in Administering Item
1. Testee will use a standing start.
F. Special Cautions in Administering Item
1. Testee should be encouraged to run past the
home base.
2. Testee should be cautioned to touch each base.
Adapted Shuttle Run:
A, Equipment Required
1. Flat surface with enough space to mark off six
parallel lines. These lines are approximately
three feet long and are two feet apart.
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2« Lines designated as, start, one, two, three,
four, and five,
3. Stop Watch
B, Verbal Instructions
1. Tester points to starting line.
2. "Start here." "Run as fast as you can until one
of your feet touches beyond this line." Tester
points to number five line.
3. "Turn and run back until one of your feet touches
beyond the starting line."
4« "Keep running and turning until I say 'stop'."
5. "I'll say 'ready', 'go'. Start when I say 'go'
and stop iwhen I say 'stop'."
C, Personnel Utilized in Administering Test
1. One tester serves as starter and timer.
2. One tester counts the areas the testee crosses.
D. Manner of Scoring
1. The total footage covered to the final completed
line during ten seconds.
E. Special Considerations in Administering Item
1. Demonstration is given.
P. Special Cautions in Administering Item
1 • None
•
Fifty Foot Hop
A. Equipment Required
1. Flat surface with distance measured off.
2. Stop Watch

B. Verbal Instructions
1, "Hop on one foot from this line past this line."
Tester indicates lines.
2. "I'll say 'ready', 'go'. Start on the word 'go'
C. Personnel Utilized in Administering Test
1. Starter
2. Timer
D. Manner of Scoring
1. Seconds and tenths of seconds.
E. Special Considerations in Administering Item
1 . None
.
F. Special Cautions in Administering Item
1 . None
Throwing for Distance
A. Equipment Required
1. a. 12" Softball
b. Regulation Baseball
c. Tennis Ball
2. 75' Measuring Tape
3. Plat surface area at least 100 yards in length.
B. Verbal Instructions
1. "Throw this ball as far as you can from behind
this line." Tester indicates line from which
measurement is taken.
C. Personnel Utilized in Administering Test
1. Two testers are required for this item. One
guides the testee.
2. The other marks the place the ball lands, meas-
ures the distance and records the performance
score.

D, Manner of Scoring
1. Three throws are made with each type ball.
2. Performance is recorded separately for each
type ball,
3. Each throw is measured from the throwing line
to the place the ball lands.
4. The total distance of three throws to the near-
est half foot is recorded on the score sheet
for each type ball
•
E. Special Considerations for Administering Item
1. Testee may throw in preferred manner.
P. Special Cautions for Administering Item
1. Testee must be cautioned not to step beyond
throwing line.
Throwing for Accuracy
A. Equipment Required
1. a. 12" Softball
b. Regulation Baseball
c. Tennis Ball
2. Circular piece of tin eight inches in diameter
placed on ground at appropriate distance from
throwing line.
3. 6* Measuring Tape
4. Plat surface area approximately 30* by 20'.
B. Verbal Instructions
1. Tester and testee stand behind throwing line.
Tester indicates target saying, "Try to hit
that target with this ball."
2. With each successive trial the words "try again"
are used.

C. Personnel Utilized in Administering Test
1. Two testers are required. One guides the
testee.
2. The other marks the place the ball lands,
measures the distance from the target and
records the performance score.
D. Manner of Scoring
1. Three throws at the target are made with each
type ball,
2. Performance is recorded separately for each
type ball.
3. The distance from the place each throw lands to
the nearest point of the perimeter of the target
is measured in feet and Inches.
4. The total of three trials for each ball is
recorded in terras of inches.
E. Special Considerations for Administering Item
1. Testee may throw in preferred manner.
F. Special Cautions for Administering Item
1 . None
Jump and Reach
A, Equipment Required
1. Flat surface next to wall.
2. Piece of chalk.
3. Small measuring tape.
B. Verbal Instructions
1. Tester indicates position saying, "Take this
piece of chalk and stand here. Now reach up
as high as you can, do not stand on your toes,
and make a mark on the wall. Now, jump and
reach up as high as you can and make another

mark on the wall. You may crouch or squat
down to help your jump,"
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Manner of Scoring
1. The distance between the highest point of the
initial reach and the highest point of the jump
and reach is measured to the nearest inch and
recorded.
E. Special Considerations for Administering Item
1. Demonstration is given.
F. Special Cautions for Administering Item
1. Testee must be cautioned not to stand on
tiptoe for initial reach.
Jump and Turn
A. Equipment Required
1. Platform approximately 3' by 3' upon which is
a circle with a diameter of approximately 36".
Circle is divided into 24 fifteen degree sections
2. Parallelogram.
B. Verbal Instructions
1. "Watch the way I stand on this platform, jump
into the air, turn and land back on the platform.
2. "Now you do it. Turn in the direction you want
to and stand still after you land so we can see
what your score is."
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
i
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D. Manner of Scoring
1. Perfonnance is measured in terms of the number
of degree between the starting point and the
completed arc up to the place the testee lands.
E. Special Considerations for Administering Item
1. Demonstration is given.
2. Testee rarely lands in center of circle. To
measure more accurately the parallelogram is
placed on outer edge of left foot, if subject
jumps to his right, and is walked back to center
for measuring purposes.
F. Special Cautions for Administering Item
1 . None
Standing Broad Jump
A. Equipment Required
1. Flat surface area approximately 6' by 9*.
2. Wire or wooden stake for marker.
3. 6* Measuring Tape
B. Verbal Instructions
1. Tester indicates jumping line.
2. "Stand with your toes just behind this line
and jump as far as you can."
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Manner of Scoring
1. Performance is scored in terms of inches meas-
ured from the jumping line to the place testee
lands or touches ground nearest to the jumping
line.

£• Special Considerations for Administering Item
1. Demonstration is given.
F, Special Cautions for Administering Item
1. Testee must be encouraged to fall forward
in completing the jump.
Running Broad Jump
A. Equipment Required
1. Plat surface with sufficient area for a run of
approximately fifteen feet.
2. Take-off area of one yard marked off by two
lines and continuously raked so that it is
unmarked,
3. Adjacent to take-off area a landing area similar
in every respect except larger by two feet.
4 . Rake
,
6. Measuring Tape,
B. Verbal Instructions
1. Tester indicates take-off area saying, "You are
to run and j\mp from this area. Jump as far as
you can."
C. Personnel Utilized in Administering Test
1. Two testers administer this item. One guides
the testee,
2. The other marks the landing place,
D. Manner of Scoring
1. Performance is measured in terms of inches from
the foremost place of take-off to the nearest
mark made at the place of landing,
E. Special Considerations for Administering Item
1. Demonstration is given.

Special Cautions for Administering Item
1. Testee must be encouraged to fall forward
upon landing.
Balance Beam
A. Equipment Required
1. Beam 10' by 1 3/4" by 1 3/4" marked off In
one foot units.
B. Verbal Instructions
1. "Step on this beam and walk along it as far
as you can."
C. Personnel Utilized In Administering Test
1. One tester can administer this Item.
D. Manner of Scoring
1. Performance Is scored In terms of the greatest
number of one foot imlts completed.
E. Special Considerations for Administering Item
1. Demonstration Is given.
F. Special Cautions for Administering Item
1. None.
Balance Blocks
A. Equipment Required
1. Ten blocks 2 3/4" by 2 3/4" by 6" placed In a
straight line five Inches apart.
.
B. Verbal Instructions
1. "Try walking on these blocks. Step on each one
C. Personnel Utilized in Administering Test
1. One tester can administer this item.

D. Manner of Scoring
1. Performance is scored in terms of the highest
number of blocks traversed prior to having any
portion of the body touch ground, or to touch
a block with any portion of the body other
than the foot.
E. Special Considerations for Administering Item
1, Demonstration is given.
F. Special Cautions for Administering Item
1 . None
Hopping on One Foot in Place
A. Equipment Required
1, Stop Watch
B. Verbal Instructions
1, "See how many times you can hop on one foot in
ten seconds."
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Manner of Scoring
1. Performance is scored in terms of the number
of hops during ten second period or prior to
touching ground with any portion of body other
than hopping foot.
E. Special Considerations for Administering Item
1. Demonstration is given.
2. Testee may hop on preferred foot.
F. Special Cautions for Administering Item
1. None.
1I
stick Test (Lengthwise and Crosswise)
A, Equipment Required
1. Stick 3/4" by 3/4" by 12".
2, Stop Watch.
B, Verbal Instructions
1. "Stand with one foot on this stick as long as
you can, keeping your other foot in the air."
2. Tester guides testee so that stick is length-
wise under middle of foot or crosswise under
ball of foot for particular item being
performed,
C, Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Manner of Scoring
1. Performance is scored in terms of the number of
seconds and tenths of seconds the testee
maintains position on the stick.
2. No testee is allowed to remain on stick in
either position more than thirty seconds.
E. Special Considerations for Administering Item
1. Demonstration is given.
F. Special Cautions for Administering Item
1 • None
•
Modified Progressive Stork Stand
A. Equipment Required
1. Stop Watch,
B, Verbal Instructions
1. "Stand on your left foot and place your right
foot against your left knee."

2. After ten second interval, "Place your hands
on your hips."
3. After another ten second Interval, "Shut your
eyes."
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Manner of Scoring
1» Timing starts with verbal instruction number
one. Each position is allowed ten seconds.
2. Performance is scored in terms of the total
number of seconds and tenths of seconds the
progression is maintained.
E. Special Considerations for Administering Item
1. Demonstration of each phase of progression
is given.
F. Special Cautions for Administering Item
1. None.
o Race
A. Equipment Required
1. Flat surface providing running area of fifty
feet so that blocks may be placed at 5 feet,
10 feet, 15 feet, and 20 feet distances from
starting line.
2. Four blocks 1" by 1" by 4".
3. Stop Watch.
B. Verbal Instructions
1. "Run as fast as you can to the farthest block,
pick it up, run back, and place it behind this
line." Tester indicates starting line. "Then
get the next block that is farthest away and do
the same." "Do this until all of the blocks are
behind the line."

2. "1*11 say *ready», 'go*. Start on the word »go*.*
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Manner of Scoring
1. Performance Is scored in terms of seconds and
tenths of seconds from the word *go* until the
last block is placed down behind the starting
line.
E. Special Considerations for Administering Item
1. Demonstration indicating retrieving furthest
block first is given.
P. Special Cautions for Administering Item
1. None.
Sidestepping
A. Equipment Required
1. Flat surface marked with three lines four feet
apart
.
2. Stop Watch.
B. Verbal Instructions
1. Tester indicates center line saying, "Stand with
one foot on either side of this line." "When I
say *go* sidestep to your right until your right
foot touches beyond this line." Tester indicates
right line. "Then sidestep to your left until
your left foot touches beyond this line." Tester
indicates left line. "Continue doing this until
I say 'stop'."
2. "I'll say 'ready', 'go'. Start on the word 'go'.
Stop when I say 'stop'."
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
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D, Manner of Scoring
!• Performance is scored in terras of the total
number of times the testee shuttles back and
forth over each area in ten seconds,
£• Special Considerations for Administering Item
1. Demonstration is given.
F. Special Cautions for Administering Item
1. Testee must be encouraged to sidestep and not
to r\m.
Short Potato
A. Equipment Required
1. Plat siirfaced area marked off with three lines
six feet apart.
2. Stop Watch.
B. Verbal Instructions
1. Tester indicates center line saying, "Stand with
one foot on either side of this line.** "When I
say *go', run as fast as you can to the right
line and touch your hand to the ground past the
line. As soon as you touch, turn and run to the
left line and touch your hand beyond this,**
"Do this until I say »stop»."
2. "I'll say 'ready', 'go'. Start when I say 'go'.
Stop when I say 'stop'."
C. Personnel Utilized in Administering Test
1. One tester can administer this item.
D. Planner of Scoring
1. Performance is scored in terms of the total
number of times the testee shuttles back and
forth over each area during ten seconds.

E. Special Considerations for Administering Item
1, Demonstration Is given.
P. Special Cautions for Administering Item
1 . None
•
Hoop-Controlled Striking
A. Equipment Required
1. Hoop 14" In diameter Is suspended so that It
Is five feet from the ground.
2. Two lines are marked on the ground, five feet
from either side of the plane of the hoop.
3. A circle, 18" In diameter. Is marked off adja-
cent to one of the lines In (2) above so that
a plane passed the center of this circle and
the center of the hoop would be perpendicular
to the plane of the hoop.
4. 12" Softball.
5. Small child's baseball bat 20" long. Narrow
grip Increasing to approximately ij" diameter
at striking end.
B. Verbal Instructions
1. Testee with bat Is placed In the appropriate
place outside the circle marked on ground.
The appropriate spot Is determined by his
handedness. The tester says, "I am going to
pitch this ball through the hoop to you.
Try to hit It."
2. Tester then takes his position at line on other
side of hoop and tosses first ball. After each
trial he says, "Try again", until ten tosses
are made.
C. Personnel Utilized In Administering Test
1. Two testers are required to administer this Item,
one to toss the ball and the other to record
each trial.

D. Manner of Scoring
1. Performance is scored in terras of the number of
successful hits scored on the ten pitches.
2. A successful hit is one which is hit forward,
it is not a "tick".
E. Special Considerations for Administering Item
1. A demonstration is given utilizing the two
testers
.
2. Any pitched ball which does not fall in the
circle is not considered a trial.
F. Special Cautions for Administering Item
1 . None
•
Pendulum-Controlled Striking
A. Equipment Required
1. A device constructed of an upright ej-' in
height with a braced perpendicular arm Sj-* in
length extending from the top is secured in a
3« by 3' platform. All of the wood in this
device is 2" by 4" stock. A hook is secured
into the underside of the perpendicular arm.
A light chain, adapted for use from a small
child *s trapeze, is secured by an open link
to the hook. A 12" softball is securely
attached to the chain by using a rawhide
throng. Note: The height of the ball can
be varied by placing the hook through dif-
ferent links of the chain.
2. Small child's baseball bat approximately 20"
long, with narrow grip extending to 1^^
diameter at striking end.
B. Verbal Instructions
1. Tester places testee with bat in batting posi-
tion opposite the upright. Tester then takes
his position, depending upon the handedness of
testee, and draws ball back to the level of
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his chin, saying, "I am going to let this ball
go, try to bat it."
2, Ten trials are given. After each one the
tester says, "Try again."
C. Personnel Utilized in Administering Test
1. Two testers are required, one to guide testee
to appropriate position for striking and to
record the trials, and the other to raise and
release the ball.
2. The ball is always released from the chin level
of the tester. Therefore, three testers each
approximately 5' 9" tall always administered
this item.
D. Manner of Scoring
1. Contact of the bat with the ball was considered
a successful strike.
2. The item was scored in terms of the number of
successful strikes made out of the ten trials.
E. Special Considerations for Administering Item
1. Impetus is not lent to the ball by the tester.
2. The tester merely releases his grip from the
ball. The only force is supplied by gravity.
3. The length of the chain is varied so that testee
cannot groove" his swing. The sequence of the
variation is as follows: 1st N, 2nd /l,
3rd = /I, 4th s -1, 5th = -1, 6th = N, 7th - /l,
8th = /I, 9th - N, and 10th a -1. ; N « at waist-
line.
F. Special Cautions for Administering Item
1. Testee must be cautioned to remain in batter's
box directly opposite upright.
,
2. Testee must strike at ball only upon its down-
ward swing from tester, not upon its return
swing
.
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Hoop-Controlled Catching
A. Equipment Required
1. Hoop 14" in diameter is suspended so that it
is five feet from the ground.
2. Two lines are marked on the ground, five feet
from either side of the plane of the hoop.
3. A circle, 18" in diameter, is marked off adja-
cent to one of the lines in (2) above so that a
plane passed the center of this circle and the
center of the hoop would be perpendicular to the
plane of the hoop.
4. a. Softball
b. Squash ball
c. Tennis ball
B. Verbal Instructions
1. Testee is placed in center of circle marked off
on the ground. The tester says, "I am going to
toss this ball through the hoop to you. Try to
catch it."
2. Tester then takes his position on opposite side
of hoop and tosses first ball. After each toss
he says, "Try again", iintil ten tosses are made.
C. Personnel Utilized in Administering Test
1. Two testers are required.
2. One to toss ball and the other to score each
trial and return ball.
D. Manner of Scoring
1. Performance is scored in terms of the number of
successful catches made on the ten tosses.
2. Each ball is scored separately.
E. Special Considerations for Administering Item
1. A demonstration is given utilizing the two
testers
.

2, A tossed ball which does not fall in circle is
not regarded as a trial,
F, Special Cautions for Administering Item
1. Testee must be encouraged to remain in circle.
Over Line Toss and Catch
A. Equipment Required
1. 16" Voit Rubber Ball
2. Line strung so that it is 6' above the ground.
3. Plat-surfaced area.
B. Verbal Instructions
1, "Toss this ball in the air and catch it. Be
sure that it goes higher than that line."
Tester indicates line.
2. After each trial the tester says, "Try again",
until ten trials have been completed.
C. Personnel Utilized in Administering Test
1. One tester can administer this test.
D. Manner of Scoring
1. Performance is scored in terms of the number of
successful tosses and catches made out of ten
trials
•
E. Special Considerations for Administering Item
1. Demonstration is given.
P. Special Cautions for Administering Item
1. Testee must be encouraged to throw ball higher
than line, but cautioned not to throw it too
far above the line.
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In the third and final step of the preliminary experi-
ment these items were administered to 75 primary grade
children. These same children were then re tested with the
same items. The time interval between the initial test
and the re test was only a few hours in 73 cases. The other
two individuals were re tested on successive Thursdays.
Children were tested in groups of two by two testers. Per-
formance scores of the first trial were correlated with
performance scores of the second trial using the Pearson
Product Moment Method of Correlation.^^ The reliabilities
found are indicated in TABLE I.
• * t
^^Sorenson, H. , Statistics for Students of Psychology and
Education, McGraw-Hill. New York, 1936. d. 211.

TABLE I
RELIABILITY OP COMPILED ITEMS AS DETERMINED
BY CORRELATING FIRST AND SECOND TRIALS
Item Coefficient of Correl
Running
20 Yard Dash .803
30 Yard Dash .856
35 Yard Dash .896
40 Yard Dash .904 -
Baserunning .736
Adapted Shuttle Run .796
50' Hop .869
Throwing for Accuracy
Target at a Distance of 10 Feet
Baseball .592
12" Softball .777
Tennis ball , '.869
Target at a Distance of 15 Feet
Baseball .77
12" Softball .588
Tennis ball .604
Throwing for Distance
Baseball .97
12" Softball .953
Tennis ball .98
Jumping
Jump and Reach .874
Jump and Turn .695
Standing Broad Jump .906
Running Broad Jump ' .913

TABLE I (continued)
RELIABILITY OF COMPILED ITEMS AS DETERMINED
BY CORRELATING FIRST AND SECOND TRIALS
Item Coefficient of Correlation
Balance
Balance Beam .471
Balance Blocks .318
Hopping on One Foot in Place .496
Stick Test Lengthwise .789
Stick Test Crosswise .497
Progressive Stork Stand .798
Agility
Potato Race .576
Sidestepping .956
Short Potato Race .809
Striking
Hoop-Controlled Striking .735
Pendulum-Controlled Striking .696
Catching
Controlled Toss and Catch Softball .887
Controlled Toss and Catch Squash ball .91
Controlled Toss and Catch Tennis ball .931
Over Line Toss and Catch .922
Items selected for use in further investigation
included:
40 Yard Dash
Sidestepping
Standing Broad Jump
Throw for Distance using Tennis ball
Pendulum-Controlled Striking
Hoop-Controlled Catching
using Tennis Ball
In each area that item, nihich had the highest relia-
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billty and best satisfied the other criteria, was selected.
The Stick Test Lengthwise produced a coefficient of relia-
bility .009 less than the modified version of the Stork
Stand, but was much more comprehensible by the children.
Therefore, the Stick Test Lengthwise was deemed more desira-
ble. The Standing Broad Jump produced a coefficient of
reliability .007 less than the Running Broad Jump, but was
deemed more desirable in that it was much easier to adminis-
ter. The coefficient of reliability for Pendulum-Controlled
Striking was .039 less than that of Hoop-Controlled Strik-
ing. In the case of the latter item there was a tendency
for the older boys to hit the ball away from the testing
area. This complicated the administration of Hoop-Controlled
Striking, hence its deletion.
Source of Data for the Experiment ;
Measures of physical growth and gross motor performance
were secured on five hundred and ten primary grade children
of the public schools of four communities. The selection
of these communities resulted from an investigation of the
public school statistics of a State Department of Education.
The most recent school year for which this data was complete
was 1946.
Two general types of communities, cities and towns,
were listed by the State Department. By calculating the
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proportion of primary grade children registered in the city-
type school systems to the total primary grade population
of the state it was determined that &Q%-10% of the sample
should be selected from city-type schools. By the same
procedure it was determined that 30^-40^ of the sample
should be selected from town-type school systems.
The investigation disclosed that within the group of
city-type schools there was a small group of cities with an
exceptionally large per capita expenditure for education.
The median per capita expenditure for education of the large
average group of cities was found to be $133.63, while the
median per capita expenditure by the smaller group of cities,
with the noticeably larger per capita expenditure for edu-
cation, was |170.02. This consideration provided that 50%'-
55/0 of the total sample should be selected from city-type
school systems with average per capita expenditures for
education and 10^o-15^ from city-type school systems with
the larger per capita expenditures for education.
Little variation was noted in per capita expenditure
for education of the towns as compared with the cities.
Towns were classified by the State Department into two
groups: 1. Towns providing both an elementary school and
a secondary school. 2. Towns providing only an elementary
school. The median per capita expenditure for education
in the first classification was |)128.51, while in the second
Boston Unrvsrsi\y
School of Education
Library

classification it was |122.25. Approximately an equal total
primary grade population was noted in the two classifica-
tions of the town-type schools. It was determined that
15%~20% of the sample should represent each classification
of the town-type schools.
As a result of these considerations two hundred sixty
nine children, approximately 5Z% of the sample, were tested
in a city-type school. The per capita expenditure for edu-
cation in this city was |134.00. The city is highly indus-
trialized. The schools provide ample indoor and outdoor
play space. Each primary grade is provided a single thirty
minute period of physical education per week by a special
teacher, in addition to a daily twenty minute free-play
period.
Seventy-two children, approximately 14:% of the sample,
were tested in a city-type school with a per capita expendi-
ture for education of llVO.OO. The city is considered as
primarily a residential area. The elementary school provid-
ed limited indoor facilities but ample playground space,
physical education classes were provided by the classroom
teacher with the assistance of a physical education super-
visor.
Eighty-three children, approximately 16% of the sample,
were tested in a town-type school system providing elemen-
tary and secondary schools. The per capita expenditure for

education In the town was $120,00. The town contained some
local Industry. The elementary school had ample outdoor
play space but no Indoor space. One period of physical
education was given each week by a special teacher of physi-
cal education in addition to a daily fifteen minute free-
play period.
Eighty-six children, approximately V7% of the sample,
were tested in a town-type school system providing only an
elementary school. The per capita expenditure for education
in the town was |114.00. The town contained little or no
local industry and the children represented a rural popula-
tion. The school had ample outdoor play space but no in-
door space. One period of physical education per week was
provided by a special teacher pf physical education in
addition to a daily twenty minute free-play period.
The sample population was divided by grade and sex as
follows
:
First Grade Boys 89
First Grade Girls 67
Second Grade Boys 93
Second Grade Girls 89
Third Grade Boys 90
Third Grade Girls
_Q2
Total 510
The data of this experiment was gathered during the
Pall of 1947. The testing was conducted on Tuesday and
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Thursday mornings, with the exception of two Friday mornings
which were necessary to meet the needs of the schedule of
a particular school. The test events were administered out
of doors except in two cases when weather would not permit.
However, the 40 Yard Dash and the Baseball Throw for Dis-
tance were always administered out of doors.
Four testers were employed upon each occasion of test-
ing. Each of tXie testers was a physical education major
and received a period of instruction and a period of observ-
ing before participating in the testing. Each child was
encouraged to do his best, but there was no competition
involved in the test items. The instructions for giving
the test item indicate the number of trials included in the
administration of each particular item. Each tester was
alert to note any factor which might interfere with the
best performance of the child. Whenever any such factor
was noted a re test was administered. This, however, occurred
on only seven occasions.
Each test item was administered individually. With
four men testing, it was possible to administer two test
items simultaneously. There was no set order for the ad-
ministering of the test items except that the 40 Yard Dash
and the Sidestepping test were never administered succes-
sively. The children were brought to the testing area by
grades so that no child was administered two successive items

without opportunity to rest.
The blrthdate of each child was secured from the school
records. Age was computed to the nearest month on the day
the child's test was completed. If the child was fifteen
or more days advanced into the next month of age, those
days were recorded as a full month of age. Standard
procedures were utilized in measuring height and weight.
Carpal X-rays were secured on all but four of the
primary grade students of a single elementary school. These
four students were absent the day the x-rays were taken. A
Boston Physician, specializing in roentgenograms was engaged
for this purpose. Portable equipment and two technicians
completed this task at the school.
Treatment of the Data ;
The data gathered, exclusive of the Carpal X-rays, was
classified into two variables, physical growth and motor
performance, by sex and by grade. The mean and standard
deviation of each item within each variable, for each sex
and for each grade, were computed using the method of cal-
culating the standard deviation when deviations are taken
from an assumed mean.-^-^
The height, weight and gross motor performance data
was then classified into three month age intervals. A
Ibid., p. 144.
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1
separate group of intervals is provided for each sex. Be-
cause of the smaller number of cases In each interval the
mean and standard deviation were calculated by method for
1 p
ungrouped data. The data was then regrouped into grades
and the zero order correlation of each physical growth vari-
able, exclusive of Carpal X-ray, and each measure of motor
performance was calculated, using the Pearson Product Method
13
of Correlation by the correlation-table method.
Partial correlations were then calculated by using
the formula advanced by Sorenson.^^ The types of partial
correlations are shown in TABLE II.
-^'^Pietman, J.G., Descriptive and Sampling Statistics,
Harper and Brothers, New York, 1947, p. 166.
^^Op. cit., p. 211.
"^^Ibid., p. 253.

TABLE II
MANNER OF APPLYING PARTIAL CORRELATION
TECHNIQUE TO PHYSICAL GROWTH
AND MOTOR PERFORMANCE DATA""-^
Physical Growth
1. Age and
2. Height
and
3. Weight
and
Motor Performance
1. 40 Yard Dash
2. Tennis Ball Throw
for Distance
3. Standing Broad Jump
4. Stick Test Lengthwise
5. Sidestepping
6« Pendulum-Controlled
'
Striking
?• Hoop-Controlled
Catching
1. 40 Yard Dash
2. Tennis Ball Throw
for Distance
3. Standing Broad Jump
4. Stick Test Lengthwise
5. Sidestepping
6. Pendulum-Controlled
Striking
7. Hoop-Controlled
Catching
1. 40 Yard Dash
2. Tennis Ball Throw
for Distance
3. Standing Broad Jump
4. Stick Test Lengthwise
5. Sidestepping
6. Pendulum-Controlled
Striking
7. Hoop-Controlled
Catching
1. Height
held
Constant.
2. Weight
held
Constant.
1. Age
held
Constant.
2. Weight
held
Constant.
1. Age
held
Constant.
2. Height
held
Constant.
15This technique is applied to data divided according to
grade and sex.

Partial correlations of the second order, calculated
according to Sorenson,-^^ were then applied to the data.
TABLE III best illustrates the manner in which the data
was treated.
»
^^Sorenson, H. , Statistics for Students of Psychology and
Education
,
McGraw-Hill, New York, 1936, pp. 254-256.

TABLE III
MANNER OF APPLYING PARTIAL CORRELATION
OF SECOND ORDER TECHNIQUE TO PHYSICAL
GROVvTH AND MOTOR PERFORMANCE DATA-"-^
Physical Growth
Variable Motor Performance
1. Age and
2. Height
and
3. Weight
and
1. 40 Yard Dash >
2. Tennis Ball Throw
for Distance
3. Standing Broad Jump
4. Stick Test Lengthwise
5. Sidestepping
6. Pendulum-Controlled
Striking
7. Hoop-Controlled
Catching
1. 40 Yard Dash
2. Tennis Ball Throw
for Distance
3. Standing Broad Jump
4. Stick Test Lengthwise
5. Sidestepping
6. Pendulum-Controlled
Striking
7. Hoop-Controlled
Catching
1. 40 Yard Dash
2. Tennis Ball Throw
for Distance
3. Standing Broad Jump
4. Stick Test Lengthwise
5. Sidestepping
6. Pendulum-Controlled
Striking
7. Hoop-Controlled
Catching
Height
and
Weight
held
Constant.
Age
and
Weight
held
Constant.
Age
and
Height
held
Constant.
17This technique is applied to data divided according to
grade and sex.

The Carpal X-rays were then assessed by using the
Todd Technique, For the purpose of d'etermining the re-
liability and validity of the writer's assessment, they
were assessed twice by the writer and once by a person^^^
with experience in the areas of physiology, anatomy and child
development. The time interval between the writer's first
and second assessment was one week. During this time inter-
val the other rater assessed the x-rays. The coefficients
of correlation were then calculated by the Pearson Product
Moment Method of Correlation by the correlation table
20
method. The coefficients of correlation found were:
Writer's First Assessment and Assessment of Experienced
Individual /,85
Writer's Second Assessment and Assessment of Experienced
Individual /.90
Writer's First Assessment and Writer's Second Assess-
ment /•87
On the basis of the above correlations the writer's sec-
ond assessment was selected. The scores of this assessment
were then correlated with the motor performance scores of
1
8
'•^Todd, T.W., Atlas of Skeletal Maturation, C.V. Mosby Co.,
St. Louis, 1937:
Lawrence Rarick, Associate Professor of Ed'ication,
Boston University, Boston, Massachusetts,
20Sorenson, H., Statistics for Students of Psychology and
Education
,
McGraw-Hill, New York, I956, p. 211.

the group of children x-rayed. For these correlations
the data was segregated by sex. The Pearson Product
21
Moment Method of Correlation was applied.
Ibid., p. 203.
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FINDINGS AND RESULTS
The purpose of this study is to determine the rela-
tionships, if any, which exist between measures of physical
growth and maturity of primary grade children and their
proficiency in performing certain gross motor activities.
This study concurrently purports to investigate 1. Sex
differences as measured hy a series of performance tests,
and 2. Patterns of motor and physical development of pri-
mary grade children.
The initial consideration of this study was the devel-
opment of a test which would measure gross motor perform-
ance in seven general areas of this investigation, namely,
running, "balance, agility, jumping, throwing, striking and
catching. The following test items were found to be most
suitable for use in these respective areas for children of
the first three grades: 40 Yard Dash, Stick Test Length-
wise, Sidestepping, Standing Broad Jump, Tennis Ball Throw
for Distance, Pendulum-Controlled Striking, and Hoop-
Controlled Catching,
Reliabilities of the Preliminary Experiment:
The reliabilities of the items selected are shown in
TABLE IV. This table compares the reliabilities of meas-

ures of motor performance employed in this study with thos
reported by other investigators using similar testa of
gross motor performance at the primary grade level.
TABLE IV
THE RELIABILITIES OF MEASURES OP MOTOR PERFORMANCE
BY BOYS AND GIRLS IN THE FIRST, SECOND AND THIRD
GRADES AS REPORTED BY FIVE INVESTIGATIONS
Carpenter Hartman Jenkins Seashore Present
Study
Boys Girls
Running .6715 .7049 .88 /.02 .74 i.049 X .904
Balance X X X .85 to. 89 .789
Agility X X X X .956
Jumping .7984 .8027 .86 ;^.02 .82 ^.036 X .906
Throwing .9631 .8696 .83 ^.06 .90 4^02 X .982
Striking X X X X .696
Catching X X X X .931
The reliabilities reported in measuring proficiency
of performance in running dealt with different distances.
Carpenter^ used thirty yards in her measure while Hartman
^Carpenter, A., "The Measurement of General Motor Capacity
and General Motor Ability in the First Three Grades",
Research Q^arterly , Vol. 13, No. 4, December 1942.
%artman, D.M., "The Hurdle Jump as a Measure of the Motor
Proficiency of Young Children", Child Development , Vol. 14
No. 4, Washington, D.C., December 1943.
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and Jenkins^ used thirty-five yards in their measures.
The present study used a distance of forty yards.
In measuring perfor*mance in balance. Seashore^ reports
reliabilities ranging from .85 to .89 for children six,
seven and eight years of age. His Beam-Walking Test was
published following the completion of the present experiment.
Varying reliabilities are reported in the literature
for measures of jumping proficiency. The reliability found
5in this study compares closely with that found by Hartman.
In measuring throwing. Carpenter used a 24" rubber
ball while Hartman and Jenkins used a 12" Softball. After
experimenting with several balls of varying size and weight
the writer found the tennis ball provided the most reliable
measure for distance throwing.
Rodgers" reports a test of motor performance, devel-
oped for use in the New York State Schools, employing a
^Jenkins, L.M., A Comparative Study of Motor Achievements
of Children of Five, Six and Seven Years of Age, Teachers
College, Columbia University, New York City, 1930.
^Seashore, H.G., "The Developing of a Beam-Walking Test and
Its Use in Measuring Development of Balance in Children",
Research Quarterly, Vol. 18, No. 4, December 1947.
%artman, D.M., "The Hurdle Jump as a Measure of the Motor
Proficiency of Young Children", Child Development, Vol. 14,
No. 4, Washington, D.C., December 1943.
^Rodgers, E.G., "Evaluation of the Fundamentals of Motor
Performance", Journal of Health and Physical Education,
Vol. 18, No. 4, April 1947.

bounce-SLnd-catch technique for measuring catching. No
reliabilities on this technique are reported.
No reports were found in the literature concerning
reliabilities of measures of striking and catching in
grades one, two and three.
Findings of the Experiment
:
The test developed in the preliminary experiment of
this study was administered to five hundred and ten boys
and girls of the first, second and third grades. Physical
growth data concerning these child3?en was also collected.
The children Involved in this study were distributed by
grade and sex as follows
:
Grade 1 Boys 89 Girls 67
Grade 2 Boys 93 Girls 89
Grade 3 Boys 90 Girls 82
Means and standard deviations were computed for each
grade and each sex for each measure of physical growth
and motor performance.
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Means and Standard Deviations of Physical Growth
Measures and Gross Motor Performance Test Scores:
TABLE V
MEANS AND STANDARD DEVIATIONS OF PHYSICAL GROWTH AND
MOTOR PERFORMANCE OF FIRST, SECOND AND THIRD GRADE BOYS
1X GT>nrRA 2 GT»nfi ft
IM S w ~ IM "
IP "tr a ^ r* o TX Ilj o X UeLJL iVi<3 ellI S T) ivicsiii S .D-
GT»owtli
Age 78.93 4.98 91.03 6.71 103.4 7.16
Height 47.75 2.3 50.9 2.16 53.38 2.34
Weight 51.82 6.5 58.94 6.92 67.43 10.95
Motor
Performance
Dash 9.3 1.2 8.28 .66 7.97 .60
Stick Test • 5.02 4.04 7.59 6.69 9.19 8.22
Sidestep 9.1 1.5 9.6 1.31 11.0 1.52
Jump 34,97 6.6 38.45 5.92 44.0 6.12
Ball Throw 137.86 50.4 176.04 51.94 216.06 57.34
Striking 4.7 2.6 5.4 2.24 5.6 2.01
Catching 6.6 2.5 8.4 1.7 9.0 1.5
As shown in TABLE V the average ages of the boys were
found to Increase approximately twelve months from grades
one to two and from two to three. The ranges of ages found
in the second and third grades was somewhat greater than
that found in the first grade.
Average height and weight of boys Increased with an
almost constant Increment from the first grade to the third
grade. The standard deviations of height and weight for
each grade level were very similar with the exception of

the weight of third grade boys. In the same table the
averages of the scores of motor performance provide similar
increments from grade to grade. It should be noted that a
decrease in the mean performance on the 40 Yard Dash indi-
cates an increase in proficiency.
TABLE VI
MEANS AND STANDARD DEVIATIONS OP PHYSICAL GROWTH AND
MOTOR PERFORMANCE OF FIRST, SECOND AND THIRD GRADE GIRLS
Grade 1 Grade 2 Grade 3
N m 67 N - 89 N . 82
Physical Mean S.D. Mean S.D. Mean S.D.
Growth
Age 78.35 4.74 89.88 5.14 101.57 5.6
Height 46.95 1.79 49.8 2.46 52.1 2.42
Weight 49.19 7.9 58.32 12.87 61.67 9.28
Motor
Performance
Dash 9.51 1.12 9.0 .89 8.64 .69
Stick Test 5.17 5.61 5.07 5.42 10.5 9.42
Sidestep 8.9 1.44 9.79 2.66 10.59 1.52
Jump 35.62 5.45 35.22 6.51 41.96 6.93
Ball Throw 71.66 27.09 82.14 30.78 108.01 33.68
Striking 4.33 1.84 4.46 1.69 5.33 1.73
Catching 6.43 2.48 7.61 2.08 9.81 1.58
TABLE VI indicate s that the means and s tandard devi
ations of girls in the first three grades follow approxi-
mately the same general patterns as do those reported in
TABLE V for the boys. The mean performance of the boys is
higher in all cases except the Stick Test in grades one
and three. Jumping in grade 1, Sidestepping in grade 2 and

Catching in grade 3. In throwing the average performance
of the boys nearly doubles that of the girls in each grade.
The larger standard deviations of the girls' performance
on the Stick Test Lengthwise in grades one and three and
Sidestepping in grade 2 indicates that the mean was affected
by extreme scores.
TABLE VII
MKA.NS AND STANDARD DEVIATIONS OP PHYSICAL GROWTH IffiASURES
OF PRI1VLA.RY GRADE BOYS CLASSIFIED INTO
THREE MONTH AGE INTERVALS
Age Interval Height Weight
Mean S.D. Mean S.D. N
73-75 47.09 4.03 51.89 7.82 16
76-78 47.47 1.96 51.61 5.74 22
79-81 48.21 2.2 52.88 6.57 13
82-84 48.66 2.67 53.41 6.56 22
85-87 49.55 2.62 57.13 6.63 20
88-90 51.0 2.52 60.19 8.49 24
91-93 49.95 2.35 57.78 6.14 16
94-96 51.63 1.84 63.23 11.1 12
97-99 52.71 2.18 63.38 6.57 21
100-102 52.78 2.54 64.84 9.03 16
103-105 52.51 2.61 69.0 13.95 17
In order to provide a more refined examination of pat'
terns of physical growth and motor performance, means and
standard deviations of growth and gross motor performance •
for each three month age interval are presented.
TABLE VII, with three exceptions, shows a constant
progression of both height and weight of boys for each
successive three month age group. By noting the standard
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deviations of the 94-96, 100-102 and 103-105 intervals, it
is apparent that a much wider range of weights is present
with the older boys studied,
TABLE VIII
MEANS AND STANDARD DEVIATIONS OF 40 YARD DASH
TEST PERFOmiANCE DATA OF PRIMARY GRADE BOYS
CLASSIFIED INTO THREE MONTH AGE INTERVALS
Age Interval 40 Yard Dash Test Performance
Mean S.D. N
73-75 9.99 1.45 16
76-78 9.36 1.09 22
79-81 8.26 .77 13
82-84 9.09 1.26 22
85-87 8.5 .67 20
88-90 8.39 1.02 24
91-93 8.19 .67 16
94-96 8.28 .47 12
97-99 8.1 1.82 21
100-102 7.82 .53 16
103-105 7.77 .63 17
TABLE VIII shows a constant increase in proficiency
in running on the part of boys with each older age interval.
Only two intervals, both of which contain a rather small
number of cases, do not evidence this constant gain.

TABLE IX
MEANS AND STANDARD DEVIATIONS OP STICK TEST LENGTEVtflSE
SCORES OF PRIMARY GRADE BOYS CLASSIFIED INTO
THREE MONTH AGE INTERVALS
Age Interval Stick Test Lengthwise Performance
Mean S.D. N
73-75 3.56 3.63 16
76-78 5.12 3.40 22
79-81 6.15 4.34 13
82-84 6.96 5.31 22
85-87 6.21 4.62 20
88-90 8.69 7.69 24
91-93 5.48 3.29 16
94-96 12.03 10.79 12
97-99 7.32 6.75 21
100-102 8.52 5.42 16
103-105 11.66 10.47 17
TABLE IX, with the exception of two three month age
Intervals, shows a progression of proficiency in balance
with each three month age interval. It may he observed,
however, that there are wide ranges of performance evidenced
within the age groups represented. The magnitude of the
standard deviations at each successive age level would sug-
gest that with children of this age little or no pattern
of development in balance exists.
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TABLE X
MEANS AND STANDARD DEVIATIONS OF SIDESTEPPING TEST
SCORES OF PRIMARY GRADE BOYS CLASSIFIED INTO
THREE MONTE AGE INTERVALS
Age Interval Sidestepping Test Performance
Mean S.D. N
73-75
76-78
79-81
82-84
85-87
88-90
91-93
94-96
97-99
100-102
103-105
8.94
9.00
9.77
9.00
9.35
9.33
10.38
10.58
10.29
11.13
10.94
.84
1.48
1.39
1.00
1.24
1.74
1.23
1.68
1.52
1.46
1.25
16
22
13
22
20
24
16
12
21
16
17
By observing TABLE X one can note a relatively constant
progression of average performance scores on the Sidestep-
ping Test with increasing age. The range of performances,
as evidenced hy the standard deviations, is approximately
similar at each age interval.
I

TABLE XI
MEANS AND STANDARD DEVIATIONS OF STANDING BROAD JUMP
SCORES FOR PRIMARY GRADE BOYS CLASSIFIED INTO
THREE MONTH AGE INTERVALS
Age Interval Standing Broad J\imp Test Performance
Mean S.D. N
73-75 35,5 2.62 16
76-78 35.82 5.76 22
79-81 35.31 8.06 13
82-84 33.66 5.95 22
85-87 38.35 5.12 20
88-90 36.79 7.33 24
91-93 38.66 6.76 16
94-96 42.17 4.69 12
97-99 42.1 6.67 21
100-102 43.0 7.2 16
103-105 43.06 6.22 17
The above table gives evidence that the average per-
formance in jumping increases with age. It is noticeable
also that the average performance in several of the three
month age intervals is lower than that of the preceding
interval. The standard deviation of the 73-75 month age
interval indicates a narrow range of performance in this
skill at this age level, whereas a wide range of perform-
ance is indicated at the 79-81 month age interval.
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TABLE XII
MEANS AInTD STANDARD DEVIATIONS OF TEROW FOR DISTANCE
SCORES OF PRIMARY GRADE BOYS CLASSIFIED INTO
THREE MONTE AGE INTERVALS
Age Interval Throw for Distance Test Performance
Mean S.D. N
73'
76
79
82
85
88.
91
94^
97'
100'
103-
75
•78
81
84
87
90
•93
96
99
102
105
135.81
146.66
143.88
141.11
194.28
153.67
167.69
213.04
196.33
193.81
224.18
38.06
45.25
52.04
40.75
42.39
44.54
45.33
45.61
46.29
96.56
37.22
16
22
13
22
20
24
16
12
21
16
17
TABLE XII shows an over-all progression of proficiency
in throwing with age. However, the above data does not
show a constant progression with successive age Intervals.
With the exception of the 100-102 month age interval there
is a noticeable similarity of range of performance as
evidenced by the standard deviations.

TABLE XIII
MEANS AND STANDARD DEVIATIONS OP PENDULUM-CONTROLLED
STRIKING SCORES OF PRIMARY GRADE BOYS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval Pendulum-Controlled Striking
Test Performance
Mean S.D. N
73-75 4.31 1.9 16
76-78 4.18 2.09 22
79-81 5.16 1.89 13
82-84 4.59 1.8 22
85-87 5.45 2.25 20
88-90 5.79 1.82 24
91-93 4.69 2.19 16
94-96 5.17 1.5 12
97-99 5.52 2.14 21
100-102 4.94 2.01 16
103-105 5.82 2.21 17
TABLE XIII gives little evidence that there is an
Increase of average proficiency in striking with each
successive age interval. Certain of the means give some
evidence favoring some relationship between progression
In average proficiency in striking and increases in age.

TABLE XIV
MEANS AND STANDARD DEVIATIONS OF HOOP-CONTROLLED
CATCHING SCORES OF PRIMRY GRADE BOYS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval Hoop-Controlled Catching
Test Performance
Mean S.D. N
73-75 6.38 2.16 16
76-78 6.55 2.61 22
79-81 7.46 1.99 13
82-84 6.82 2.10 22
85-87 8.25 1.81 20
88-90 8.17 1.58 24
91-93 8.56 1.08 16
94-96 8.67 1.68 12
97-99 8.48 1.48 21
100-102 8.5 1.77 16
103-105 9.41 .93 17
TABLE XIV shows, with few exceptions, an increase in
the mean performance in striking with each successive thre
month age increment.

TABLE XV
MEANS AND STANDARD DEVIATIONS OF PHYSICAL GROWTH MEASURES
OF PRIMARY GRADE GIRLS CLASSIFIED INTO
THREE MONTH AGE INTERVALS
Height Weight
Mean S.D. Mean S.D. JM
(±•'10 45.59 1.69 46.64 2.57 T 1Ix
z^— { b 46.85 1.33 49.31 8.71 1 /
77-79 46.84 2.02 51.0 5.04 14
80-82 47.73 1.93 50.6 6.0 20
83-85 48.68 1.49 54.03 9.02 23
86-88 48.29 2.78 50.06 9.2 20
89-91 50.14 1.98 61.0 7.57 23
92-94 51.12 .62 65.81 12.71 21
95-97 51.07 2.71 60.17 13.19 18
98-100 51.47 2.27 59.16 7.31 25
101-103 51.96 2.60 64.68 12.0 14
104-106 52.61 2.22 63.19 13.96 18
TABLE XV presents evidence that there is a steady pro-
gression of height and weight with age of girls. Older
age intervals present a noticeably larger range of weights
as evidenced by the larger standard deviations.

TABLE XVI
MEANS AND STANDARD DEVIATIONS OF 40 YARD DASH
SCORES OP PRI1.IARY GRADE GIRLS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval 40 Yard Dash Test Performance
Mean S.D. N
71-73 9.49 .93 11
74-76 9.9 1.19 17
77-79 9.6 1.08 14
80-82 9.18 1.15 20
83-85 9.01 .64 23
86-88 9.02 .82 20
89-91 9.23 1.04 23
92-94 8.65 .84 21
95-97 8.72 .66 18
98-100 8.95 .79 25
101-103 8.34 .5 14
104-106 8.46 .62 18
TABLE XVI, with two exceptions, shows a steady pro-
gression of average proficiency in running with each suc-
cessive age interval. Proficiency in running is denoted
by a decrease in the mean time. It migjht also be noted
that there appears to be a narrower rsmge of performance
in the age intervals which include the older girls as
evidenced by the smaller standard deviations.

TABLE XVII
MEANS AND STANDARD DEVIATIONS OF STICK TEST LENGTHWISE
SCORES OF PRIBfiARY GRADE GIRLS CLASSIFIED INTO
THREE MONTH AGE INTERVALS
Age Interval Stick Test Lengthwise Performance
Mean S.D. N
71-73 3.1 2.18 11
74-76 3.68 3.61 17
77-79 4.16 2.26 14
80-82 5.85 7.1 20
83-85 4.67 6.48 23
86-88 4.14 3.28 20
89-91 7.63 8.36 23
92-94 7.19 6.1 21
95-97 4.55 2.62 18
98-100 9.01 6.92 25
101-103 8.93 3.11 14
104-106 13.86 10.33 18
TABLE XVII shows little relationship between mean per-
formance on the Stick Test Lengthwise and age increments.
Much variation of performance within certain three month
age groups is evidenced by the large standard deviations.
The large standard deviations in TABLE XVII suggest the
same lack of a pattern in the development of balance by
girls as was noted in TABLE IX for boys.

TABLE XVIII
MEANS AND STANDARD DEVIATIONS OF SIDESTEPPING
SCORES OF PRIwiARY GRADE GIRLS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval Sidestepping Test Performance
Mean S.D. N
71-73 8.45 1.27 11
74-76 9.29 1.26 17
77-79 8.71 1.41 14
80-82 8.85 1.24 20
83-85 9.48 1.58 23
86-88 9.15 1.46 20
89-91 9.7 1.08 23
92-94 9.19 1.53 21
95-97 10.17 1.58 18
98-100 10.24 1.5 25
101-103 10.71 1.77 14
104-106 10.72 1.21 18
TABLE XVIII shows an over-all Increase in average per
forraance on the Sidestepping Test which parallels an in-
crease In age. With the exception of the older age inter-
vals, however, the average performance of girls does not
increase with each three month age interval. The standard
deviations are approximately similar in each age interval.

TABLE XIX
MEANS AND STANDARD DEVIATIONS OF STANDING BROAD JUMP
SCORES OP PRIMARY GRADE GIRLS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval Standing Broad Jump Teat Performance
Mean S.D. N
71-73 32.27 4.94 11
74-76 34.06 4.66 17
77-79 36.36 5.54 14
80-82 35.75 5.56 20
83-85 37.65 7.84 23
86-88 35.65 5.30 20
89-91 34.83 6.72 23
92-94 35.5 5.87 21
95-97 39.67 7.05 18
98-100 38.36 6.57 25
101-103 44.71 7.13 14
104-106 43.39 7.97 18
In TABLE XIX there appears to "be little steady pro-
gression of proficiency of average performance in jumping
with age. It is noticeable, however, that average per-
formance of jumping shows an increase which parallels an
Increase in age.

TABLE XX
MEANS AND STANDARD DEVIATIONS OF THROW FOR DISTANCE
SCORES OF PRIMARY GRADE GIRLS CLASSIFIED INTO
THREE MONTH AGE INTERVALS
Age Interval Throw for Distance Test Performance
Mean S.D. N
71-73 57.14 25.67 11
74-76 71.97 25.39 17
77-79 74.14 35.4 14
80-82 76.55 17.0 20
83-85 79.85 40.45 23
86-88 85.10 24.90 20
89-91 76.04 13.09 23
92-94 89.36 29.25 21
95-97 92.70 28.37 18
98-100 94.14 23.14 25
101-103 121.21 36.87 14
104-106 130.5 48.64 18
With one exception in TABLE XX there is a constant
progression in proficiency in throwing in each three month
age Interval. The standard deviations of the two oldest
age intervals woiild seem to indicate a wider range of
performance with the older girls.

TABLE XXI
MEANS AND STANDARD DEVIATIONS OF PENDULUM-CONTROLLED
STRIKING SCORES OF PRIMARY GRADE GIRLS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval Pendulum-Controlled Striking
Test Performance
Mean S.D. N
71-73 3.36 1.5 11
74-76 4.59 1.67 17
77-79 4.29 1.7 14
80-82 4.65 2.01 20
83-85 ' 5.09 1.37 23
86-88 3.8 1.93 20
89-91 4.65 1.87 23
92-94 4.76 1.57 21
95-97 '5.44 2.13 18
98-100 4.76 1.75 25
101-103 4.64 .98 14
104-106 6.22 1.32 18
TABLE XXI presents little evidence that there is an
increment of average proficiency in striking accuracy with
each successive three month age interval.

TABLE XXII
MEANS AND STANDARD DEVIATIONS OP HOOP-CONTROLLED
CATCHING SCORES OF PRBIARI GRADE GIRLS CLASSIFIED
INTO THREE MONTH AGE INTERVALS
Age Interval Hoop-Controlled Catching
Test Performance
Mean S.D. N
71-73 5.27 3.05 11
74-76 5.88 2.2 17
77-79 6.86 2.19 14
80-82 6.75 2.43 20
83-85 7.13 2.46 23
86-88 7.9 1.93 20
89-91 7.65 2.04 23
92-94 8.67 1.40 21
95-97 7.72 1.97 18
98-fOO 8.84 1.46 25
101-103 8.86 1.28 14
104-106 8.78 1.74 18
TABLE XXII. shows a relatively constant increase in
the average performance of catching for girls in each suc-
cessive three month age interval. The tendency toward
smaller deviations in the older groups indicates decreased
variability in performance as girls become older.
Summary of Test Scores and Physical Growth Data
Considered by Grade and by Three Month Intervals :
An examination of the means of physical growth and
gross motor performance of boys and girls in grades one,
two and three, as shown by TABLES V and VI provides evi-
dence for a few general conclusions: 1. The average
height, weight and age of boys in each grade was greater

than that of the girls. This is in agreement with other
7 ftinvestigations, * 2. The range of each of these physical
growth characteristics was greater for the hoys than for
the girls. 3. Higher mean gross motor perfonnance test
scores and higher mean growth measures were evidenced by
both sexes at successive grade levels. With the exceptions
of average performances on the Stick Test and Hoop-Controlled
Catching the boys were superior to the girls in mean per-
formance at each grade level.
By examining the above data at three month age inter-
vals the same general observations of constant growth in
height and weight may be made. There also appears to be a
constant increase of mean proficiency of running with each
successive three month age group. Mesm running performance
scores progressed with each successive three month age
group for boys, but did not provide a similar pattern for
girls. The average performances of the boys and the girls
in Jumping showed little constant progression with each
succeeding three month age interval. Boys displayed vary-
ing means of performance at successive age levels, giving
'Meredith, H.V., "Bodily Changes in Adolescence", Hygeia
,
Vol. 16, 1938.
%eredith, H.V., The Rhythm of Physical Growth
,
University
of Iowa Studies, Child Welfare, Vol. 11, No. 3, 1935.

little evidence of constant growth, wheras the girls' mean
performance increments were somewhat more constant. There
appears to be little evidence that there is a constant in-
crease of average proficiency in Penduliim-Controlled Strik-
ing by either boys or girls at successive three month in-
tervals. The average catching performance improves with
almost every successive three month age interval.
Physical growth and gross motor performance of primary
grade boys and girls are described in terms of mean growth
measures and mean gross motor performance test scores.
Further illumination of the mean physical growth measures
and gross motor performance test scores is provided by
presenting measures of variation. Certain patterns of
physical growth and gross motor performance of first, second
and third grade children are portrayed. In the light of
the description one might assume that some relationship
exists between gross motor performance and physical growth
measures. The correlation technique is applied in an effort
to describe relationships which may exist between the gross
motor performance test scores and physical growth character-
istics of primary grade children.

Relationships as Shown by Zero-Order Correlation Teclinlque
TABLE XXIII
ZERO- ORDER CORRELATIONS BET^'EEN GROSS MOTOR PERFORMANCE
TEST SCORES AND PHYSICAL GROWTH MEASURES
APPLIED TO BOYS IN GRADE Olffi
(PEARSON PRODUCT MOMENT METHOD)
Motor Performance Age Height Weight
Test Item
40 Yard Dash /.259 /.250 /.097
Stlclc Test
Lengthwise /.147 -.167 -.045
Sidestepping -.026 -.029 -.028
Standing Broad
Jump /.009 /.005 -.001
Throwing for
Distance /.067 /.005 /.063
Pendul-um-Con-
trolled Striking /.013 -.110 -.118
Hoop-Controlled
Catching /.221 /.055 -.043
N = 89
TABLE XXIII shows that with first grade boys a low
positive correlation exists between performance in running
and age and height, but the other coefficients of correla-
tion are very low.

TABLE XXIV
ZERO- ORDER CORRELATIONS BETWEEN GROSS MOTOR PERFORMANCE
TEST SCORES AND PHYSICAL GROWTH MEASURES
APPLIED TO BOYS IN GRADE TWO
(PEARSON PRODUCT MOMENT METHOD)
Motor Performance Age Height Weight
Test Item
40 Yard Dash /.373 /.058 -.078
Stick Test
Lengthwise /.129 -.028 -.073
Sidestepping /.207 -.102 -.024
Standing Broad
Jump /.283 /.137 -.057
Throwing for
Distance /.205 /.016 -.105
Pendul-um-Con-
trolled Striking /.102 /.368 /.159
Hoop-Controlled
Catching /.208 /.173 /.014
N a 93
In TABLE XXIV the performances of second grade boys
in the areas of this investigation show a very low rela-
tionship with age, height and weight. There does, however,
appear to be a slight tendency for a correlation to exist
between running and age, and Pendulum-Controlled Striking
and height.

TABLE XXV
ZERO-ORDER CORRELATIONS BETWEEN GROSS MOTOR PERFORMANCE
TEST SCORES AND PHYSICAL GROWTH MEASURES
APPLIED TO BOYS IN GRADE THREE
(PEARSON PRODUCT MOMENT METHOD)
Motor Performance Age Height Weight
Test Item
40 Yard Dash /.055 /.027 /.064
Stick Test
Lengthwise /.004 /.212 /.127
Sidestepping /.122 -.16 -,234
Standing Broad
Jump /.088 /.114 -.003
Throwing for
Distance /.068 /.098 /.157
Pendulum-Con-
trolled Striking -.031 /.037 -.077
Hoop-Controlled
Catching /.183 /.294 /.283
N 90
In TABLE XXV the motor performance of third grade
boys shows a very low correlation with age, height and
weight. There appears to be a very slight tendency to
correlate between Hoop-Controlled Catching performance
and height and weight.

TABLE XXVI
ZERO-ORDER CORRELATIONS BETWEEN GROSS MOTOR PERFORMANCE
TEST SCORES AND PHYSICAL GROWTH MEASURES
APPLIED TO GIRLS IN GRADE ONE
(PEARSON PRODUCT MOMENT METHOD)
Motor Performance Age Height Weight
Test Item
40 Yard Dash /.159 /.145 -.202
Stick Test
Lengthwise /•422 /.167 /.069
Sidestepping -.033 /.078 -.134
Standing Broad
Jump /.246 /.242 /•164
Throwing for
Distance /.139 /.137 /.052
Pendulum-Con-
trolled Striking /.225 /.OOl -.031
Hoop-Controlled
Catching /.297 /.150 -.087
N = 67
The correlations presented in TABLE XXVI, with the
exception of the correlation between the scores of first
grade girls on the Stick Test Lengthwise and age, are
low. The' correlation in this one instance is not high,
being only /.422.
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TABLE XXVII
ZERO-ORDER CORRELATIONS BETV/EEN GROSS MOTOR PEKB'ORMANCE
TEST SCORES AND PHYSICAL GROTTH MEASURES
APPLIED TO GIRLS IN GRADE TWO
(PEARSON PRODUCT MOMENT METHOD)
Motor Performance Age Height Weight
Test Item
40 Yard Dash /.043 /.053 -.056
Stick Test
Lengthwise /.091 -.048 -.060
Sidestepping /.096 -.231 -.132
Standing Broad
Jump -.029 -.21 -.274
Throwing for
Distance /.126 -.025 -.002
Pendulum-Con-
trolled Striking -.134 -.025 -.099
Hoop-Controlled
Catching /.024 /.056 -.023
N - 89
TABLE XXVII shows that with second grade girls there
appears to he a low negative relationship between weight
and gross motor performance scores in jumping. This is
born out by studies of jumping and weight at older age
levels.^ With this exception the correlations presented
in TABLE XXVII are very low.
^Rarick, L., "An Analysis of the Speed Factor in Simple
Athletic Activities", Research Quarterly, Vol. Vill, No. 4,
December 1937.
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TABLE XXVIII
ZERO-ORDER CORRELATIONS BETWEEN GROSS MOTOR PERFORMANCE
TEST SCORES AND PHYSICAL GROWTH MEASURES
APPLIED TO GIRLS IN GRADE THREE
(PEARSON PRODUCT MOMENT METHOD)
Motor Performance Age Height VJeight
Test Item
40 Yard Dash /•205 -.059 -.131
Stick Test
Lengthwise /.005 /.124 -.128
Sidestepping /.005 /•142 -.166
Standing Broad
Jump /.125 -.053 -.181
Throwing for
Distance /.197 /.134 -.119
Pendulum-Con-
trolled Striking -.010 /.237 -.086
Hoop-Controlled
Catching -.040 /.141 /.129
N = 92
TABLE XXVIII shows that there is a low relationship
between all motor performance test scores and age, height
and weight of girls at the third grade level.
Relationships are pointed out between gross motor per-
foi*raance test scores and measures of physical growth by use
of the Zero-Order Correlation technique. It must be recog-
nized that certain hidden variables are not accounted for
with the use of this technique. The Partial-Correlation
technique therefore is employed in an effort to eliminate

hidden variables not accoimted for in the previous correla-
tions •
Relationships as shown by Partial-Correlation Technique ;
TABLE XXIX
PARTIAL CORRELATIONS BETWEEN MOTOR PERFORMANCE TEST
SCORES AND AGE, WITH HEIGHT HELD CONSTANT
Motor Perform-
ance Test
Age With Height Held Constant
Grade 1 Grade 2 Grade 3
Boys Girls Boys Girls Boys Girls
40 Yard Dash- /.261 /.123 /.427 /.027 /.051 /.207
Stick Test
Lengthwise
Sidestepping
Standing Broad
Jump
Throwing for
Distance
Pendulum-
Controlled
Striking
Hoop-Controlled
Catching
/.156 /.395 /.ISO /.038 -.029 /.OOl
-.025 -.059 /.265 /.182 /.127 /.OlO
/.009 /.188 /.252 -.025 /.072 /.127
/.067 /.104 /.213 /.141 /.054 /.196
/.014 /.236 -.041 -.133 -.037 -.009
/.220 /.307 /.156 /.006 /.146 -.045
TABLE XXIX indicates a slight tendency for a correla-
tion to exist between: 1. The Stick Test Lengthwise scores
and the age of first grade girls with height held constant.
2. The Hoop-Controlled Catching test scores and the age of
first grade girls with height held constant. 3. Running

performance test scores and the age of second grade boys
with height held constant.
With these three exceptions there are very low partial
correlations between gross motor performance test scores
and age with height held constant.
TABLE XXX
PARTIAL CORRELATIONS BETWEEN MOTOR PERFORMANCE TEST
SCORES AND HEIGHT, WITH AGE HELD CONSTANT
Height With Age Held Constant
Motor Perform- Grade 1 Grade 2 Grade 3
ance Test Boys Girls Boys Girls Boys Girls
40 Yard Dash /.248 /.104 -.094 /.042 /.019 -.067
Sticl^ Test
Lengthwise -.177 /.049 -.077 -.054 /.213 /.124
Sidestepping -.028 /.092 -.197 -.276 -.182 -.142
Standing Broad
Jump /.005 /.183 /.035 -.126 /.103 -.057
Throwing for
Distance /.002 /.lOl -.066 -.068 /.089 /.131
Pendulum-
Controlled -.111 -.073 /.357 /.018 /.043 /.238
Striking
Hoop-Controlled
Catching /.046 /.067 /.105 /.051 /.274 /.142
TABLE XXX presents the results of partial correlations
between gross motor performance test scores and height with
age held constant. The coefficients of correlation deter-
mined in this manner are very low with the exception of the

slight tendency for the second grade boys' test results of
Pendulum-Controlled Striking to correlate with height when
age is held constant.
TABLE XXXI
PARTIAL CORRELATIONS BETWEEN MOTOR PERFORMNCE TEST
SCORES AND WEIGHT, WITH AGE HELD CONSTANT
Weight With Age Held Constant
Motor Perform-
ance Test
40 Yard Dash
Stick Test
Lengthwise
Sidestepping
Standing Broad
Jump
Throwing for
Distance
Pendulum-
Controlled
Striking
Hoop-Controlled
Catching
Grade 1
Boys Girls
Grade 2
Boys Girls
Grade 3
Boys Girls
/.079 -.214 -.094 -.071 /.058 -.121
-.058 /.050 -.105 -.090 /.064 -.128
-.026 -.132 -.076 -.168 -.223 -.166
..000 /.155 -.13 -.278 -.013
/.059 /.044 -.157 -.004 /.15
-.119 -.019 /.14
-.175
-.109
-.063 -.074 -.087
-.063 -.109 -.037 -.033 /.268 /.127
TABLE XXXI presents the results of partial correla-
tions between gross motor performance test scores and
weight with age held constant. The majority of these
coefficients of correlation are negative, but all are
very low.

TABLE XXXII
PARTIAL CORRELATIONS BETV^fEEN MOTOR PERFORMANCE TEST
SCORES AND WEIGHT, WITH HEIGHT HELD CONSTANT
Weight With Height Held Constant
Motor Perform-
ance Test
40 Yard Dash
Stick Test
Lengthwise
Sidestepping
Standing Broad
Jump
Throwing for
Distance
Pendulum-
Controlled
Striking
Hoop-Controlled
Catching
Grade 1
Boys Girls
Grade 2
Boys Girls
Grade 3
Boys Girls
/.109 -.17 -.053 -.10 /.060 -.118
/.082 /.024 -.071 -.093 /.OOl -.229
/.091 -.283 -.108-.015 -.163 /.05
-.005 /.104 -.18 -.351
/.078 /.015 -.146 .00
-.062 -.032 -.091 -.168
-.089 -.18
/.123 -.224
-.123 -.254
-.102 -.095 -.118 -.045 /.142 /.065
TABLE XXXII presents the results of partial correla-
tions between gross motor performance test scores and weight
with height held constant. The majority of these coeffi-
cients of correlation are negative, but all are very low.
For further refinement in determining the relationship
and measures of physical growth between gross motor per-
formance test scores partial correlations of the second
order were calculated.

Relationships as Shown by Employing the Technique, Partial
Correlation of the Second Order:
TABLE XXXIII
PARTIAL CORRELATIONS OF THE SECOND ORDER BETWEEN
MOTOR PERFORMANCE TEST SCORES AND AGE,
WITH HEIGHT AND WEIGHT HELD CONSTANT
Motor Perform-
ance Test
Age With Height and Weight Held Constant
Grade 1 Grade 2 Grade 3
Boys Girls Boys Girls Boys Girls
40 Yard Dash /.245 /.12 /.428 /.036 /.049 /.188
Stick Test
Lengthwise
Sidestepping
Standing Broad
J\imp
Throwing for
Distance
Penduliam-
Controlled
Striking
Hoop-Controlled
Cat ching
/.151 /.396 /.151 /.092 -.029 -.021
-.024 -.065 /.273 /.158 /.142 .00
/.009 /.192 /.259 /.165 /.075 /.112
/.061 /.104 /.216 /.159 /.050 /.180
/.018 /.235 -.04 -.063 -.033 -.033
/.229 /.306 /.159 /.030 /.143 -.039
TABLE XXXIII shows a slight tendency for correlations
to exist between: 1. Stick Test Lengthwise scores and age
of first grade girls with height and weight held constant.
2. Hoop-Controlled Catching test scores and age of first
grade girls with height and weight held constant. 3. Run-
ning test scores and age of second grade boys with height
and weight held constant. The remainder of the coefficientj

of correlation are very low.
TABLE XXXIV
PARTIAL CORRELATIONS OF THE SECOND ORDER BETWEEN
MOTOR PERFORMANCE TEST SCORES AND HEIGHT
WITH AGE AND WEIGHT HELD CONSTANT
Height With Age and Weight Held Constant
Motor Perform-
ance Test
Grade 1
Boys Girls
Grade 2
Boys Girls
Grade 3
Boys Girls
40 Yard Dash /.258 /.172 -.044 /.156 -.019 -.004
Stick Test
Lengthwise
Sidestepping
Standing Broad
Jump
Throwing for
Distance
Pendulum-
Controlled
Striking
Eoop-Controll ed
Catching
-.183 /.036 -.011 /.026 /.216 /.228
-.014 /.134 -.254 -.236 -.065 -.064
/.007 /.148 /.16 /.153 /.149 /.042
-.047 /.103 /.048 -.104 /.OOl /.223
-.046 -.071 /.463 /.108 /.106 /.336
/.159 /.lOl /.17 /.122 /.15 /.089
The above table shows that there is a tendency for a
relationship to exist between Pendulvim-Controlled Striking
test scores and height of second grade boys and third
grade girls with age and weight held constant. With these
exceptions the coefficients of correlation presented in
TABLE XXXIV are very low.

TABLE XXXV
PARTIAL CORRELATIONS OF THE SECOND ORDER BETWEEN
MOTOR PERFORMANCE TEST SCORES AND WEIGHT
WITH AGE AND HEIGHT HELD CONSTANT
Weight With Age and Height Held Constant
Motor Perform-
ance Test
40 Yard Dash
Stick Test
Lengthwise
Sidestepping
Standing Broad
Jump
Throwing for
Distance
Pendulum-
Controlled
Striking
Hoop-Controlled
Catching
Grade 1
Boys Girls
Grade 2
Boys Girls
Grade 3
Boys Girls
-.108 -.252 -.044 -.167 /.058 -.096
/.074 /.039 -.132 -.077 -.077 -.241
-.001 -.164 /.070 /.OB -.146 -.108
-.004 /.111
/.078 /.017
-.202 -.291 -.026
-.151 /.079 /.121
-.063 /.OOl -.131 -.123
-.171
-.211
-.122 -.258
-.121 -.132 -.139 -.117 /.137 /.062
TABLE XXXV shows that the large majority of the par-
tial correlations of the second order between gross motor
performance test scores and weight with age and height
held constant are negative. All of these coefficients of
correlation appear to be very low.
Relationships Between Gross Motor Performance Test Scores
and a Measure of Skeletal Maturity ;
Due to certain limitations x-rays of the carpal areas
of only sixty-three boys and girls were available. These

x-ray plates were assessed according to the Todd Technique .^^
The evaluations, as expressed by Todd's Standards of skele-
tal maturity, were then correlated with the gross motor per-
formance test scores of boys and girls.
TABLE XXXVI
^
ZERO-ORDER CORRELATIONS BETWEEN MOTOR PERFORMANCE
TEST SCORES AND A MEASURE OF SKELETAL MATURITY
OF PRIMARY GRADE BOYS AND GIRLS
Measure of
Skeletal Maturity
Motor Performance Test
40 Yard Dash
Stick Test
Lengthwise
Sidestepping
Standing Broad
Jump
Throwing for
Distance
Pendulum-Control led
Striking
Hoop-Controlled
Catching
Boys
/.51
/.07
/.55
/.27
/.42
/.26
/.45
Girls
/•46
/.034
/.43
/.56
/.38
/.02
/.49
TABLE XXXVI shows the results of Zero-Order Correla-
tions between gross motor performance test scores and a
99
^^Todd, T.W., Atlas of Skeletal Maturation , C.V. Mosby Co.,
St. Louis, 19377
; ;

measure of skeletal maturity. The running and Sidestepping
Test scores of boys, and the jumping test scores of girls
show a moderately high relationship with skeletal maturity.
The Stick Test Lengthwise scores of both boys and girls and
the Pendulum-Controlled Striking Test scores of girls show
a very low relationship with the measure of skeletal maturi-
ty. The remainder of the test scores show a slight tendency
to correlate with the measure of skeletal maturity. It is
perhaps noteworthy that all of the coefficients of correla-
tion in TABLE XXXVI are positive.

CHAPTER IV
STJMMARY, CONCLUSIONS, AND RECOMIffiNDATI ONS
FOR FURTHER RESEARCH
This study has purported to determine the relation-
ships, if any, which exist between measures of physical
growth and maturity and proficiency in performing certain
gross motor activities. This study has also investigated
patterns of motor and physical development of the entire
sample of five hundred and ten children as well as the
patterns existing at specific age levels. Analysis of
the data to determine existing sex differences has also
been a part of this investigation.
Summary
:
The presence or absence of relationships between phy-
sical growth (1. Age, 2. Height, 3. Weight, 4. Carpal X-ray)
and gross motor performance (1. Running, 2. Balance,
3. Agility, 4. Jumping, 5. Throwing, 6. Striking, 7. Catch-
ing) of primary grade children were noted in this study.
Gross motor performance scores were compared in the
natural grade groupings and also in three month intervals
of age# Gross motor performance test scores of the sexes
were segregated to allow for an examination of sex differ-
ences.
Five hundred and ten boys and girls enrolled in the

primary grades of four public school systems were adminis-
tered the gross motor performance test items. Age, height
and wei^t data were gathered on these same children. All
of the children in the first three grades of one elementary
school were administered carpal x-rays.
Height and Weight ; In the analysis of the data by grade
level, height and weight were found to provide a constant
increase in successive grades. The boys were found to be
taller and heavier than the girls at each grade level. An
increased variation from the mean weight was noted with
the third grade boys and girls.
By calculating the means and standard deviations of
the heights and weights of children classified into age
Intervals of three months, it was found that the mean heights
and the mean weights increased with each successive three
month age interval. It was also apparent with both boys
and girls that within the older age groups the variation
from the mean weight was greater than for the younger
groups
•
Running 1 In this study performance in running was measured
by use of a 40 yard dash. With an analysis of the data in
terms of each grade level, it was found that the mean per-
formance of both boys and girls is superior at each succes-
sive grade level.

An guialysls of mean running performance of "boys and
girls classified into three month intervals of age showed
a rather constant increase of mean performance from the
youngest age interval to the oldest age interval. There
was also a narrower range of performance found in the older
age intervals. Zero-Order Correlations show little or no
relationship between running performance scores and weight
in the first, second and third grades. There was a slight
tendency for running performance scores to correlate posi-
tively with age for hoys in grades one and two. The Partial
Correlation Technique showed a slight tendency for a posi-
tive correlation to exist between running performance and
age with height held constant. Partial Correlation of the
Second Order between running performance and age with height
and weight held constant provided a similar result. The
highest correlation of any of the measures of physical
growth and maturation with running performance was that of
skeletal maturity with a correlation of /.51.
Balance ; Performance in balance was measured by use of the
Stick Test Lengthwise. The mean performance of second grade
boys was superior to the mean performance of first grade
boys. The mean performance of third grade boys was superior
to that of second grade boys. The mean performance of girls
in the first two grades was nearly identical, while the

mean performance in balance of the third grade girls more
than doubled that in either of the first two grades.
By exajnining mean performance of balance of boys
classified into three month age groups, an increased mean
performance was found with successive age groups. This
relationship was not the same for girls. In test scores
of both sexes performance in balance is accompanied by a
very large standard deviation. This indicated a wide range
of performance scores. Balance performance of the first
grade girls showed a slight tendency to correlate positively
with age. This relationship remained approximately the
same when the Partial Correlation Techniques were applied
to the data. There was a very low relationship between
balance, as measured by the Stick Test Lengthwise and a
measure of skeletal maturity. There appeared to be no
consistent sex difference in balance.
Agility ; Agility was measured in this study by use of a
modified Sidestepping test. The mean performance of the
boys and the girls showed an increase at successive grade
levels. The boys classified into three month age groups
showed a steady Increase in mean performance at successive
age Intervals, while the mean performances of the girls
did not. Sidestepping test scores showed a very low cor-
relation with age, height and weight. The correlations
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with weight were constantly negative but very low. A moder
ately high positive relationship was found between boys
'
agility performance test scores and a measure of skeletal
maturity. Girls' agility performance test scores showed
a /.43 correlation with a measure of skeletal maturity.
No significant sex difference was apparent in these
performance scores.
I
Jumping : In this Study performance in jumping was measured
j
by the Standing Broad Jump. The mean performance of boys
1
showed an increase at successive grade levels. The mean
ii
performance of girls remained almost the same in the first
;i
and second grade, but increased at the third grade level.
There was no constant Increase in the mean performance
\
score of jumping by boys or girls classified into three
1
month age groups. No significant coefficients of correla-
tion were found between jumping performance and age or
height. There were constant negative relationships between
jumping performance and weight. A partial correlation of
-•351 was noted between jumping scores and weight with
,
height held constant. Moderately high positive relation-
ship was noted between girls' performance in jumping and
a measure of skeletal maturity. The correlation between
boys' scores in jumping performance and a measure of skele-
tal maturity produced only a slight tendency to positive

relationship. In the second and third grades, boys showed
superior performance in jumping over that of the girls.
Throwing ; Throwing performance in this study was measured
by a tennis ball throw for distance. Mean throwing perform
ance of boys and girls showed a very definite increase at
each successive grade level. Mean throwing performance of
boys classified into three month age groups showed little
evidence of consistent increases. The mean performance of
throwing by girls showed a definite tendency to increase
with each successive three month age interval. A very low
insignificant relationship was found between throwing per-
formance and age, height, and weight. Correlations of /.42
for the boys, and /.38 for the girls were found between
throwing performance and a measure of skeletal maturity.
Boys constantly exhibited a superior performance in
throwing
•
Striking ! Striking performance was measured in this study
by use of Pendulum-Controlled Striking. Mean performance
in striking showed a constant increase on the part of boys
and girls at successive grade levels. Mean performances
with boys and girls classified into three month age groups
gave no evidence of consistent increases with successively
older age groups. Pendulum-Controlled Striking performance
of second grade boys showed a /.368 correlation with height
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Vthen age and weight were held, constant this correlation
increased to /.46'3. Striking performance of third grade
girls showed a tendency to correlate with height when age
and weight were held constant. A coefficient of correla-
tion of /.26 for boys and /•02 for girls was found between
striking performance and a measure of skeletal maturity.
Boys showed a slightly superior mean performance.
Catching ; Catching performance in this study is measured
by Hoop-Controlled Catching. The mean performance in catch-
ing of boys and girls increased at each successive grade
level. Boys and girls classified into three month age
groups evidenced an increase in mean performance with suc-
cessive age groups. A slight relationship was found be-
tween catching performance and height and weight with third
grade boys. The coefficients of correlation between catch-
ing performance and a measure of skeletal maturity is /.45
for boys and /•49 for girls.
No marked sex difference appeared in catching perform-
ance.
Conclusions
:
The factors which operate in the execution of a simple
gross motor activity are manifold. The ways in which they
affect performance are numerous. A complete investigation
of the factors influencing the proficiency of performance
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[
of a gross motor activity of a group of children would re-
^
quire the efforts of many separate investigations, McGraw
summarizes this well in the following statement:^
"Any activity is composed of many ingredients
some of which may for convenience be considered
as external and others internal with respect to
the organism, but none of these factors can be
considered as external to behavior."
The present study attempted to investigate the rela-
tionships of only four physical growth factors (1. Age,
2. Height, 5, Weight, and 14.. Skeletal Maturity) with seven
areas of gross motor performance (1. running, 2. balance,
3. agility, I4., jiomping, 5« throwing, 6. striking, and
7. catching).
The physical growth in terms of age, height, and weight
was found to increase consistently at each grade level. The
children investigated were found to be more proficient in
each area of motor performance at successive grade levels.
One would be led to believe that certain relationships exist-
ed between these two variables. Upon closer analysis in
narrower age groups, however, this tendency remained constant
only in running and catching performances. Little or no re-
lationship was evidenced between the areas of gross motor
performance and age, height, and weight when the correlation
technique was applied. With the exceptions of balance and
^Mc^raw, N.B., Growth: A Study of Johnny and Jimmy,
D. Appleton-Centnry Company, Inc., New York, 1935, p. 303-

striking higher relationships were found to exist between
skeletal maturity and gross motor performance.
The low correlations between the motor performance
test items and measures of physical growth indicate that
other factors or combinations of factors are highly sig-
nificant in determining the proficiency of gross motor
performance
•
Recommendations for Further Research : It is felt that
further study of the development of "big muscle" activity
and motor performance of children in the primary grades is
warranted. It is believed that a better insight into the
patterns of motor development of young children might be
gained if a longitudinal growth study were made on the
subjects included in this study. If the same test items
were administered to this group or a similar one semi-
annually, individual growth patterns and the characteristics
of motor development might be more effectively studied.
Our knowledge of the influence of native ability, learning
and maturation upon motor performance is still limited.
Studies at this age level might well be enlightening, for
children at this age are beginning to lay the foundation
for more complicated skills and yet are supple enough that
many of their motor patterns can readily be modified.

It Is recommended that some of the children who scored
exceptionally high and exceptionally low be studied further
In an effort to determine possible reason for these ob-
served differences. A study of the Influence of early en-
vironmental factors, such as play habits, contact with
play materials and the number and kind of playmates might
enlarge our knowledge of the motor development of children.
This study has attempted to provide additional know-
ledge concerning the complex phenomena of physical growth
and motor development. It has followed the developmental
sequences of certain gross motor performances and of phy-
sical growth of a sampling of children in grades one, two
and three. The presence or absence of relationships be-
tween physical growth and gross motor performances are
indicated. Sex differences in physical growth and gross
motor performance of primary grade school children are
also pointed out. It is hoped that a knowledge of these
sequences, relationships, and differences will be of some
assistance to physical educators In providing activities
conducive to the child's optimum growth and development.
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APPENDIX
RAW SCORES OF PHYSICAL GROWTH MEASURES
AND GROSS MOTOR TEST PEFJ^ORMJINCE
Explanation of Data :
Age - Recorded to nearest month.
Ht. - Height In Inches.
Wt. - Weight In pounds.
R. - Running Test Scores In seconds and tenths of
seconds
.
B. <- Stick Test Lengthwise Scores In seconds and
tenths of seconds.
A. - Sidestepping Test Scores In terms of areas
completed.
J. - Standing Broad Jump Test Scores measured to the
nearest Inch.
T. - Tennis Ball Throw for Distance Test Scores meas-
ured to nearest half foot.
S. - Pendulum-Controlled Striking Scores measured In
terms of number of successful hits.
C. - Hoop-Controlled Catching Test Scores measured In
terms of the number of successful catches.
First Grade Girls ;
School System A:
Age Ht. Wt. R. B. A. J. T. S. C.
71 44 46 9.2 2.5 9 26 46.5 5 2
71 43 3/4 44 10.5 2.0 8 26 22.0 0 0
71 45 49 11.5 8.0 8 35 109.0 4 8
72 46 1/4 46 8.6 1.6 5 25 46.5 4 7
72 47 49 9.0 2.0 9 37 56.5 2 5
73 48 1/2 53 9.0 1.9 10 35 73.5 3 8
I: V
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First Grade Girls:
School System A: ( continued)
Age Ht
.
Wt
.
R. B. A. J. T. S. C.
73 3/4 46 9.5 4.9 9 29 22.0 3 0
73 45 1/4 45 10.1 3.0 9 39 46.0 4 7
73 43 3/4 46 10.0 1.0 8 36 73.5 3 5
74 47 3/4 50 9.3 4.2 8 24 39.5 4 9
75 45 1/2 44 9 .7 12.4 9 36 70.0 7 5
75 48 46 9.3 2,0 10 38 73.0 6 3
75 47 1/2 44 8.8 2.0 9 36 96.0 1 6
76 45 1/4 46 9.6 1.1 8 34 64.0 6 5
76 47 1/4 51 8.6 1.8 9 35 50.0 4 5
76 48 46 8,2 2.0 9 37 69.0 6 6
76 48 1/4 81 12.0 2,0 7 34 57.0 3 5
77 47 3/4 50 10.0 3.0 9 31 45.5 4 3
77 46 1/2 51 9.5 2.0 7 38 65.0 2 8
78 44 1/2 47 9.7 2.8 10 29 45.5 6 6
78 44 1/4 52 12.3 2.0 9 33 56.0 3 8
78 46 48 9.6 2.8 8 42 165.0 6 10
78 47 48 9.0 7.0 9 29 61.0 4 4
79 48 1/2 55 8.2 9.0 9 45 86.0 4 5
79 48 50 9.0 6.0 9 32 56.0 2 5
79 51
1/2
64 8.4 7.0 5 45 138.0 5 5
79 46 54 9.5 6.0 8 35 75.0 7 7
80 49 55 9.0 22.0 8 44 64.0 5 6
80 47 54 9.5 3.9 7 37 91.5 7 4
80 44 3/4 42 9.1 1.6 9 35 68.5 2 5
80 43 3/4 42 9.3 1.9 11 35 67.0 7 6
81 49 1/4 54 11.0 2.2 9 40 41.0 3 4
82 48 48 9.5 4.5 7 37 88.0 4 5
82 47 50 9.0 2.5 9 40 61.0 5 8
83 45 3/4 47 8.8 1.5 11 44 102.0 6 9
84 49 49 9.2 3.0 9 38 80.0 3 6
86 48 1/2 54 8.5 2.5 8 39 128.0 1 6
86 45 1/2 39 8.2 12.0 5 30 60.0 4 6
86 49 45 9.0 3-0 8 40 75.0 6 8
92 48 3/4 52 10.0 13-0 7 31 81.0 5 9
School System B:
72 44 3/4 42 8.9 2.4 9 37 45.0 6 8
74 46 3/4 48 9.7 1.4 10 36 70.0 5 4
76 45 3/4 43 9.7 2.4 10 44 132.0 6 10
76 46 3/4 45 11.2 2.2 11 35 85.0 3 7
76 46 3/4 48 10.2 1.4 11 39 73.0 6 8
77 46 3/4 43 11.2 2.4 11 32 85.0 5 8
77 48 1/2 48 10.0 3.8 10 38 41.0 3 10
79 45 3/4 47 8.2 2.0 9 44 39.0 7 10
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First Grade Girls:
School System B: (continued)
Acre Ht. n w • A. J. T. S. C.
80 50 60 8,9 1.4 9 40 90.0 6 10
82 48 1/2 52 10-4 2.6 10 47 68.0 8 5
82 47 1/2 57 12,5 1.3 9 32 38.0 4 0
82 47 1/2 51 8.8 30.0 12 40 104.0 9 10
School System C:
71 48 l/2 46 8.1 4.8 9 30 88.0 3 8
76 46 48 8.5 6.5 10 28 126.0 4 8
80 48 1/2 46 8.1 4.7 8 31 87.0 3 7
81 45 1/2 42 l/2 7.9 2.5 9 32 81.5 2 10
81 49 47 4-6 8 31 87.0 4 9
82 43 3/4 4-0 1 /2 7-3 4-5 9 40 77.5 2 8
82 51 1/2 9 -0 6-5 9 30 62.0 2 7
82 46 45 7.9 3.5 7 23 84.0 4 8
School Svs tem D:
74 43 3/4 42 1/2 12.1 13.5 9 29 40.0 5 3
75 47 58 1/2 10.9 2-5 10 31 66.0 2 3
76 48 48 1/4 11 .5 3-5 11 35 69,0 5 9
77 45 57 9.8 2.5 9 36 80.0 2 7
82 49 1/2 56 10.2 9.5 9 39 87.0 5 7
83 46 51 3/4 9-0 17-0 12 45 67.0 6 8
92 49 1/2 49 1/2 9.8 25-0 11 35 15.0 7 10
First Grade Boys
:
School System A:
70 46 46 1/2 11.2 1.9 7 24 89.0 2 0
70 47 1/2 50 9.1 9 35 111.0 2 0
72 48 47 8-8 1-7 9 27 131.0 6 4
73 43 3/4 48 10.3 3.2 9 33 136.5 6 8
73 47 1/4 51 10.5 6.5 7 34 168.0 3 4
73 47 1/2 54 8.4 3.4 9 34 210.0 6 9
74 46 3/4 47 11-0 1-7 9 32 72.0 6 6
74 45 44 9.0 3.0 10 37 112.5 6 6
75 47 3/4 55 8.7 1.5 8 34 157.0 2 4
75 46 1/2 54 11.5 2.0 9 34 146.0 0 8
75 49 56 10 38 161.0 3 9
75 49 1/2 54 8.2 2.0 8 38 200.0 3 8
76 47 1/2 55 9.8 .9 9 30 168.0 5 8
76 48 1/4 49 9.0 1.6 7 28 44.0 5 4
76 47 51 9.8 9.0 9 37 176.0 5 5
76 44 3/4 44 10.0 2.3 Q J. \J 7
77 45 1/4 50 9.0 4.5 9 42 165.5 4 9

First Grade Boys ;
System A: (continued.)
Acre Ht. w-t- Ro . A. J. T. S. C.
77 47 3/4 oo ^ n 7 37 170.0 4 3
77 51 1/4 ox 1X . O 7 33 137.0 3 6
77 45 3/4 tiJ inn 6 n 9 42 78.0 2 3
77 51 DO inn IS 4 10 40 193.0 3 9
78 47 3/4 OO Q n 7 11 44 131.5 1 2
78 46 3/4 A.^tiJ Q n 10 34 141 .0 6 10
78 43 1/2 AC? Q P p n 10 41 122.0 4 2
78 50 OQ 7 5> Q n 10 34 234.0 4 6
78 46 3/4 4.7 Q 6 16 5 10 37 88.0 3 9
78 47 3/4 fl n 4 n 10 38 157.0 6 10
78 48 1/4 iJJ. 11 n 4 nft . V 7 28 96.0 5 8
80 47 1/2 7 P p n 9 26 67.0 5 6
80 50 1/4 xJ*J 7-6 <^ . w 9 44 200.0 6 10
80 51 65 8-2 4-5 11 18 48.0 7 4
81 46 1/2 46 8-3 1 -7 8 37 161.5 4 8
81 49 52 7-5 6-0 9 43 184.0 4 9
82 51 1/4 60 10.2 6.5 6 24 89.0 4 5
82 44 1/2 inn 1 4. n 9 30 222.0 1 8
82 52 3/4 OX 7 - S p .n 11 35 127.0 6 6
82 42 9-0 2-0 8 35 170.0 4 7
82 48 1/2 58 10,0 9.0 9 24 74.0 3 7
82 48 1/2 49 8.3 2.0 9 35 164.0 5 7
82 47 1/2 50 7 S 11 46 142.0 7 7
84 51 65 Q A•7 • O P ft 9 33 109.0 6 2
86 51 58 innXv/ . V/ 6 29 214.0 3 9
87 45 1/4 45 P A 9 36 164.0 6 10
88 48 54 7 A n 5 43 168.0 7 7
88 47 1/2 50 ft R 1 ^X . O 13 40 107.0 4* 7
88 49 1/4 54 7 6 6 n 9 50 151-0 10
90 51 54 Q "7 p n a 19 120-0 5 4
School System B:
73 47 1/4 50 11.1 P 10 38 57.0 7 8
73 45 45 1/2 n 9 31 49.0 9 4
75 46
3/4
46 Q n 1 nX . 13 36 199.0 6 9
75 47 47 9.7 3.5 9 38 120.0 9 7
75 48 3/4 55 9.7 3.4 11 39 276.0 4 8
77 49 3/4 54 9.6 1.8 8 37 93.0 2 5
78 47 1/2 52 10.2 1.1 9 33 160.0 5 10
78 52
^//* 59 8.9 5.2 9 33 164.0 2 9
78 48 48 10.5 2.2 33 36.0 6 5
79 47 3/4 50 8.5 4.1 10 33 169.0 6 8
79 50 3/4 62 10.0 11.7 13 52 117.0 3 8
81 44 ^//^ 42 8.7 2.6 6 23 46.0 10 3
82 48 3/4 49 10.0 3.0 9 30 37.0 9 3

First Grade Boys;
School Svstem C !
Ace Ht
.
wt. R,
73 47 l/2 43 9,2
73 47 43 9.7
74 46 1/2 76 12.0
74 48 55 8.0
76 48 57 1/2 8,8
76 52 60 7.2
78 48 1/2 57 8.4
79 47 1/2 58 8.7
80 46 46 8.8
80 46 1/4 42 1/2 8.2
81 51 3/4 55 8.6
81 47 48 7.4
81 51 1/2 62 8.2
86 45 1/2 51 1/2 7.5
90 45 3/4 62 8.5
School System D:
73 52 1/2 54 1/4 10.4
73 44 43 10.0
74 47 53 12.6
76 46 46 10.4
78 48 1/2 49 10.0
78 44 1/4 49 10.0
79 45 48 1/2 10.2
81 47 1/2 50 1/2 8.5
82 48 47 1/2 12.2
82 47 50 9.9
84 41 1/2 42 12.2
85 46 49 1/2 9.1
92 46 1/2 54 1/2 9.0
93 45 1/4 43 10.0
Second Grade Girls:
School System A:
82 49 60 9.9
82 49 1/2 56 8.0
83 51 52 9.0
83 46 52 9.3
83 47 3/4 54 8.5
84 53 3/4 67 8.7
84 50 54 9.0
85 50 72 9.5
85 50 1/4 78 7.9
B. A. J. T. S. C.
3.0 10 39 88.0 7 6
4.5 10 38 170.0 6 9
2.8 8 35 129.0 6 7
5.6 9 41 138.0 3 8
6.5 11 25 82.0 3 6
2.5 9 39 168.5 1 6
8.0 10 46 257.0 9 9
12.5 9 38 171.5 7 9
11.0 10 40 174.5 5 8
5.0 9 34 150.5 3 8
5.0 10 32 41.0 3 6
6.5 10 25 171.0 8 9
4.2 11 33 159.5 5 6
16.0 9 39 108.0 5 4
2.5 7 30 184.5 2 8
10.8 9 36 134.0 3 5
11.5 10 32 136.0 4 2
2.5 8 33 75.0 5 3
5.5 10 30 155.0 6 8
5.0 9 37 97.0 6 10
2.9 7 39 121.0 7 5
16.5 11 44 160.0 2 4
1.5 11 45 182.0 8 10
2.5 9 35 144.0 2 9
4.0 10 33 68.0 6 3
20.5 10 18 157.0 4 6
3.1 10 33 152.0 3 8
5.0 9 36 139.0 6 9
4.3 11 46 173.0 4 9
2.3 10 32 59.0 5 7
5.0 8 30 116.0 6 9
.5 9 38 69.0 3 8
2.5 8 18 42.5 6 6
3.7 9 30 48.5 4 2
2.0 8 33 54.0 4 7
1.8 9 38 103.5 5 8
2.5 9 36 76.0 4 8
2.0 11 40 115.5 6 8

120
Second Grado Girla:
School System A: (continued)
Age Ht. Wt, R. B. A. J. T. S. 0.
85 49
V/i
53 10.5 11.5 11 32 34.0 4 6
85 49 58 8.7 2.7 10 34 70.5 4 9
86 49 3/4 60 11.0 35.0 10 28 40.0 3 9
86 50 64 8.0 2.5 9 32 86.5 3 10
86 47 1/2 50 8.0 1.5 8 28 58.5 3 8
87 45 43 9.0 3.5 11 45 95.0 5 9
87 46 44 9.5 12.0 11 41 53.0 5 8
88 47 Vu 52 9.1 1.7 11 37 91.5 3 888 46 3/4 46 8.1 1.0 8 42 105.0 3 10
88 51 1/2 59 8.8 2.0 9 35 103.5 3 8
89 53 71 8.3 2.5 8 29 77.0 5 10
89 48 69 8.5 4.0 12 37 65.0 4 8
89 51 1/2 62 8.4 4.5 9 34 75.0 6 9
89 47 60 11.9 8.5 10 27 48.5 3 2
90 49 63 9.0 2.2 9 38 78.0 4 8
90 49 1/2 76 10,5 2.2 10 25 87.5 3 8
90 49 56 8.1 2.0 10 35 86.0 6 7
91 52 65 10.0 6.0 9 44 96.0 6 10
91 52 62 8.0 3.5 9 34 104.0 ' 4 8
91 50 56 8.5 1.6 10 32 66.0 6 9
91 47 45 9.5 20.5 10 45 61.0 7 9
91 47 3/4 50 9.1 4.5 9 31 82.0 3 6
91 50 70 9^1 2.0 9 31 82.0 5 2
91 54
/a
72 11.5 3.0 9 26 62.0 4 8
91 52 65 9.5 3.0 11 26 54.0 3 8
91 50 60 8.5 2.0 9 41 75.0 6 7
92 50 1/4 70 9.4 1.5 8 32 65.0 3 8
92 53
1 /a
va
82 9.5 2.0 7 22 70.0 4 9
92 54 88 7.8 2.1 9 34 81.5 5 9
92 50 3/4 56 8.3 3.0 10 33 50.5 3 6
93 50
1/4
64 8.5 4.0 9 39 71.0 4 9
93 44 8.0 5.5 10 37 121.0 5 10
94 53 62 7.5 14.0 9 38 170.0 6 10
94 51
1/2
70 7.5 18.0 9 37 95.0 6 7
94 52 74 7.8 5.5 9 33 117.5 6 7
94 49 3/4 66 8.2 2.8 10 39 86.0 4 6
94 51 1/2 65 8.0 8.5 10 38 60.5 5 10
95 57 1/4 109 10.5 7.2 9 22.5 75.0 2 8
95 52 1/2 65 7.9 2.0 9 44 126.0 8 5
100 49 1/4 50 10.0 3.2 8 26 100.0 2 5
102 51 64 7.0 2.5 13 48 182.0 3 10
104 57 1/2 117 9.5 1.5 8 30 92.0 6 3

121
Second Grade Girls:
School System B:
Afte Wt. R.
84 49 1/2 58 8.9
84 47 3/4 53 8.6
84 49 51 9.0
85 49 1/4 57 8.3
85 46 3/4 42 9.8
85 47 1/4 47 8.2
86 49 1/4 57 9.0
86 49 1/2 46 8.2
95 49 50 10.1
95 52 1/4 59 8.2
95 53 60 8.5
School System 0:
84 46 42 8.5
85 47 1/2 46 9.5
86 50 1/4 55 9.3
87 48 43 1/2 9.4
87 52 1/2 77 9.3
90 52 1/4 58 1/2 9.2
91 51 3/4 62 9.0
93 50 54 9.4
94 49 1/2 54 9.4
School System D:
83 47 1/2 45 10.2
85 47 3/4 47 1/2 9.0
86 44 1/2 43 1/2 9.0
86 47 1/2 50 8.5
87 48 1/2 38 9.0
87 47 45 11.0
87 49 1/2 47 1/2 9.5
89 50 66 10.2
90 48 55 9.0
91 48 1/2 55 8.5
91 50 1/2 51 9.5
92 46 1/2 49 1/2 8.5
96 48 1/2 55 8.2
97 47 48 9.0
97 47 1/2 51 9.5
100 51 58 8.5
101 47 44 9.5
107 47 3/4 49 1/2 10.0
B. A. J. T. S. C
3.0 6 37 80.0 4 6
1.4 9 51 176.0 5 8
4.0 9 36 17.0 9 7
2.7 9 43 64.0 6 8
2.3 7 34 65.0 6 0
2.0 13 46 198.0 7 10
1.6 11 34 106.0 3 5
1.1 8 41 123.0 9 10
2.4 8 32 58.0 4 8
1.6 11 37 68.0 6 7
2.0 6 39 81.0 5 6
1.5 9 28 49.5 6 10
1.5 8 25 72.0 5 5
10.5 9 31 63.0 4 9
4.5 9 31 61.0 7 6
3.7 9 28 58.0 0 9
2.5 9 35 59.0 0 9
14.0 9 37 61.0 7 9
10.4 8 30 61.0 3 8
9.8 8 30 69.0 4 7
2.2 10 45 96.0 4 8
6.2 11 47 57.0 4 9
2.0 9 37 84.0 4 2
3.5 10 35 99.0 3 9
5.0 11 41 103.0 4 6
3.8 11 31 97.0 4 10
3.5 9 41 118.0 2 7
2.0 9 28 90.0 5 7
13.0 13 52 107.0 6 7
29.5 9 34 75.0 4 7
12.4 10 43 71.0 5 8
4.7 8 42 68.0 4 10
11.0 11 42 56.0 8 9
4.5 9 32 68.0 2 8
3.5 11 31 82.0 4 10
3.5 10 34 89.0 2 10
5.0 10 43 77.0 4 6
4.0 11 33 77.0 2 8

Second Grade Boys:
School System A:
Age Ht. Wt. R. B. A. J. T. S. C.
78 46 48 8.1 3.2 5 25 183.0 0 3
82 52 61 7.7 1.5 9 34 192.5 5 7
83 47 3/4 60 8.2 2.2 8 34 119.0 5 2
83 48 50 8.1 13.0 9 37 183.0 5 7
83 49 53 8.0 15.0 9 30 178.5 2 8
84 50 1/4 60 8.5 15.0 9 36.5154.0 5 4
85 50 58 8.2 13.0 9 43 164.0 6 6
85 48 54 8.7 3.5 9 38 151.0 3 4
85 50 1/4 56 9.3 4.6 8 35 193.5 6 9
86 49 1/4 65 9.0 18.0 9 38 235.5 4 10
86 50 55 8.0 5.0 9 40 199.5 5 9
86 45 1/4 45 7.5 3.0 11 42 237.0 3 8
86 51 1/2 64 7.8 3.5 11 44 265.5 5 9
87 50 3/4 63 9.0 3.5 9 35.5 B5.0 8 6
87 48 1/2 65 8.7 6.8 11 34 181.0 3 10
87 51 66 7.9 3.2 8 46 139.0 7 8
87 48 54 8.0 10.8 10 32 249.0 2 8
88 52 1/2 62 8.0 5.0 8 37 226.0 7 8
88 49 54 8.5 29.0 9 34 119.0 6 10
88 53 80 9.7 3.0 9 29 91.5 6 9
89 52 63 8.5 10.0 9 45 201.5 6 10
89 53 1/2 78 9.5 3.1 9 30 160.5 8 5
89 49 1/4 54 8.5 8.0 10 31 67.5 4 7
89 50 1/4 54 7.7 1.8 10 37 110.0 4 6
89 51 3/4 61 9.1 8.0 9 31 174.0 6 8
90 50 1/2 62 8.0 10.1 9 38 232.5 4 7
90 52 68 8.4 1.9 9 29 160.0 7 9
90 52 61 8.5 6.8 11 45 233.0 5 9
91 49 1/2 60 8.5 6.2 9 31 173.0 4 9
91 50 58 8.5 3.4 9 4L5 147.0 4 9
91 48 55 7.5 14.0 10 35 142.0 5 7
91 49 1/2 57 8.0 3.0 12 31 264.0 8 9
92 49 3/4 57 8.5 13.0 11 38 223.0 2 10
92 49 3/4 62 8.2 5.0 9 26 109.5 1 7
92 52 3/4 73 8.6 2.0 9 28 86.5 2 7
93 51 60 6.9 3.7 11 50 193.0 6 7
93 47 1/4 50 7.6 5.0 11 46 218.5 3 9
96 50 63 8.0 30.0 10 37.5 205.0 4 9
97 49 3/4 62 8.1 2.0 9 32 224.0 5 8
100 49 59 6.9 19.0 11 55 181.0 4 10
100 51 1/4 62 7.5 2.0 9 39 192.0 4 10
103 51 1/4 59 8.0 29.0 11 40 226.0 2 8
105X V/
w
52 1/2 65 7 ft 1 n oo xo± .
o
cO oO
107 53 62 7.3 1.7 9 42 220.0 8 10
109 55 3/4 74 8:,i 2.0 9 45 183.0 7 10
113 54 60 6.9 10.5 9 46 301.0 7 10
122

Second Grade Boys :
System B:
Ase Ht. Wt
.
R.
84 54 1/2 73 9.0
84 48 48 9.5
85 50 68 8.0
86 48 1/4 53 9.0
87 48 50 7.2
88 51 52 8.2
90 49 1/4 48 8.4
90 52 59 9.7
91 52 3/4 60 8.8
91 52 59 8.8
93 50 56 7.9
93 53 1/2 70 8.0
School System C:
82 48 1/2 50 9.5
84 51 3/4 62 9.0
84 52 1/4 55 8.0
85 52 1/2 50 9.2
87 49 55 7.5
88 53 3/4 56 7.9
88 52 59 8.5
90 55 1/2 66 7.8
90 52 1/2 60 8.0
92 52 54 8.0
92 53 59 8.2
92 53 3/4 62 7.2
96 52 3/4 52 1/2 8.3
99 55 1/4 63 7.4
100 53 1/4 7-7
102 53 3/4 68 8.2
School System
83 50 1/2 55 9.1
83 46 1/2 52 8.9
83 48 47 1/2 8.3
85 51 58 8.2
87 53 1/4 67 9.6
90 49 1/4 48 1/2 9.3
90 46 47 8.5
91 51 60 8.1
93 50 1/4 60 8.2
94 48 3/4 62 8.4
94 52 48 1/4 8.3
94 54 65 8.2
B. A. J. T
.
S. c
3.8 9 51 214.0 4 7
1.6 9 36 157 .0 6 10
2.6 9 42 82.0 10 10
6.4 9 48 152.0 7 10
7.9 12 42 252.0 7 10
1.5 8 30 146.0 6 9
1.6 11 46 295.0 10 10
10.5 11 34 47.0 3 3
17.0 9 36 210.0 0 10
1.8 10 42 174.0 3 8
5.0 11 46 291.0 6 10
1.0 9 42 192.0 4 10
3.2 9 341^69.5 7 9
7.2 9 31 123.0 7 10
5.7 8 43 163.0 6 9
5.2 9 35 181 .5 8 9
3.8 9 47 184.0 8 10
13.0 9 30 132.0 5 10
20.0 10 39 164.0 9 9
9.3 11 42 93.0 9 9
5.8 10 36 113.0 8 9
5.0 11 45 116.0 8 8
7.1 9 39 143.0 7 8
5.0 10 43 160.5 8 9
3.0 10 37 130.0 6 7
5.5 9 40 173.5 9 10
12.0 11 47 244.0 9 10
6.5 11 39 156.5 9 4
8.8 9 36 183.0 2 8
2.2 9 39 122.0 5 8
5.5 9 37 151.0 4 8
2.0 11 34 253.0 5 9
3.8 9 38 174.0 10 9
4.5 7 34 186.0 5 10
21.2 13 48 160.0 6 9
2.5 12 43 187.0 4 10
3.5 13 40 208.0 3 10
3.9 8 40 217.0 5 9
5.8 11 41 174.0 5 8
27.8 12 48 293.0 6 10

Second Grade Boys :
School System D: (
Age Ht. Wt.
98 51 60
99 52 1/2 61
99 52 1/2 62
99 49 3/4 57
99 49 3/4 55
102 48 3/4 52
103 49 1/2 55
Third Grade Girls:
School System A:
92 50 1/2 83
94 55 70
94 54 87
94 51 1/2 63
51
97 48 1/4 60
97 53 52
Q7 53 3/4 fi8
97
I/O 57 1/2 f «j
99 53 1/4 55
99 52 61
100 51 1/2 64
100 48 1/2 45
100 47 1/2 48
100 54 3/4 69
101 50 55
101 53 1/4 70
102 50 70
103 52 1/2 63
103 56 1/4 79
104 50 3/4 58
104 53 61
105 51 1/2 61
105 51 1/4 53
105 50 59
105 51 1/2 51
106 51 1/4 67
106 51 1/4 58
106 52 1/4 61
106 53 62
108 46 1/2 72
112 48 1/4 50
114 53 1/4 64
ontinued)
R. B. A.
9,5 3.2 10
7.5 12.0 7
8.3 10.9 9
7.8 2.4 7
9.6 4.5 10
8.0 8.7 9
7.5 20.0 11
9.5 1.5 10
7.5 3.2 12
9.0 2.5 7
8.6 4.5 9
7.7 6.2 11
8.7 4.0 10
8.8 5.5 9
8.8 6.5 11
8.5 6.5 10
10.0 3.5 8
9.5 5.0 9
9.0 3.5 9
10.0 2.0 10
8.5 2.2 11
7.1 8.0 9
8.1 11.0 10
9.0 4.0 10
9.7 1.8 9
8.0 4.3 9
8.0 5.0 11
8.0 4.0 9
8.0 30.0 13
8.0 21.5 11
9.2 2.8 11
7.5 13.5 11
8.7 2.8 10
8.4 27.0 11
8.5 7.5 12
8.5 12.0 10
9.2 1.0 11
7.8 7.0 11
9.0 2.5 8
8.8 12.0 11
7.8 1.8 10
J. T. S. C.
38 131.0 3 7
35 165.0 2 7
40 156.0 8 9
39 143.0 6 10
37 159.0 6 7
39 191.0 5 8
43 203.0 3 9
30 93.5 1 10
47 78.5 7 10
31 86.0 5 7
41 100.5 5 10
47 61.0 4 7
36 84.5 8 7
35 92.0 4 6
48 92.0 5 7
53 131 .0 4 10
36 70.0 3 8
31 133.0 4 10
39 94.0 3 5
36 63.0 5 8
44 105.0 4 10
46 74.5 5 8
42 81 .5 3 9
43 122.0 5 9
39 88.0 4 9
43 91.0 5 10
49 160.0 6 9
42 124.0 4 9
55 130.0 6 10
44 168.0 6 8
34 98.0 7 9
49 167.5 5 10
32 55.0 5 7
51 107.0 6 10
46 107.0 6 10
42 107.0 6 9
42 142.0 7 9
51 83.5 6 10
35 81.0 4 10
33 86.5 3 3
46 100.5 2 7
Ii
Third Grade Girls:
School System B:
Acta Ht
.
Wt. R.
96 53 1/4 62 9 .7
97 53 3/4 60 8.9
97 50 1/2 60 8.4w # ^
97 47 1/2 45 7.6
98 51 56 7;7
101JU Si/ JL 51 1/4 58 9.0
102J. vy f-* 50 54 7.5
102 53 64 7,6
105W 53 3/4 68 8.1
105A.vW 53 1/4 58 8.6
105 53ww 57 8.2
107 51 1/4 62 8.0
School Svatem C:
1/285 53 66 9.2
90 47 1/2 53 1/2 8.6
93 55ww 79 9.5
99 54 1/2 56 8.5
99 51 3/4 52 8.5
99 50 3/4 56 8.8
100 52 58 8.1
100 50 55 9.2
100 57 70 10.0
100 52 55 9.3
100 54 9.3
100 55 67 1/2 9.1
102 56 1/4 95 1/4 8.1
102 55 72 9.2
1 04- Sfi 1 /2 60
104 49 3/4 54
1/2
9-4
104 52 61 8-0
104 55 1/2 71 9.1
107Ave 50 1/2 49 1/2 8.2
110
•J. «L V/ 52 3/4 59 9.6
n 2 5fi 63 8.5
School System D:
96 49 1/4 54 9.0
97 49 52 9.0
98 48 68 1/2 10.5
98 49 1/4 55 8.5
99 50 1/2 61 7.9
100 51 1/2 60 9.5
100 49 1/4 58 1/2 8.9
100 51 69 1/2 9.2
B. A. J. T. s. c
6.1w • ^ 12 40^w 60.0WW • w 9 10
6.0 10 40 66.0 7 10
1.3 8 36 114.0 8 4
2.5 11JL JL 48 1 23.0^ 9^KJ 9 w 5 5
5.1 9 40 83.0 5 10
1.1 1? 54 104 .0 10•X w
3.1w • JL 13Xw 41 116.0^ JL \J • w 4 8
4.2 8 46 202.0 5 6
3.2 12 44 208.0 8 10
8.0 11 54 171 .0 8 8
19 .3 11J* JL 55 154.0 7 10
1.1•L • ^ 11 51w «L 156.0 6 10W
30.0 11 48 99.5 6 8
30.0 11 37 87.0 5 10
10.5 13 47 100.0 8 10
10.0 10 39 106.0 6 10
4.8 11 42 111 .0 7 10
7.0 10 25 72.0 6 9
8.0 10 38 124.0 6 10
10.5 9 31 63.0 4 9
8.5 10 36 84.0 7 10
21.5 9 39 54.0 6 10
19.5 9 37 94.5 7 8
8.5 11 30 85.0 8 8
3.5 10^ w 33 83.0 3 9
30.0 10 33 85.0 5 10
30.0 JL J. 41 251 .0 10JL w
10.4 8 30Vw 62.0\J ¥>U 9 w 3w 8
30.0 10w 39WV 128-0 9 10
22.0 11t*m JL 42 118.0^ ^ W • W 5 7f
5.0w 9 V 14 49 110-0J> JLw • V 10X w
30.0WW • w 10 37w 1 124.5 6w 10X w
30.0 9 40jCw 116.5-1. w 9 \J 7 10X w
8.0 13 45 159.0 6 10
2.5 12 39 130.0 6 10
22.0 12 37 81.0 3 9
30.0 13 48 119.0 6 8
9.0 14 48 137.0 6 10
4.0 11 39 88.0 2 7
9.5 13 50 141.0 6 10
5.5 11 47 101.0 3 10
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Third Grade Girls ;
A
School System D: (continued)
Age Ht. Wt. R. B. A. J. T. S. C.
102 51 56 8.2 30.0 12 56 134.0 6 10
103 51 61 1/4 8.1 26.5 14 56 129.0 5 9
107 51 53 9.3 8.5 11 46 58.5 4 6
113 49 1/4 58 8.8 4.9 9 42 99.0 2 7
115 54 1/4 91 1/2 8.1 2.5 10 40 97.0 6 10
116 50 1/4 54 1/2 9.2 6.1 11 44 90.0 3 9
Third Grade Boys ;
School System A;
88 54 1/2
'/ 76 8.0
90 53 1/4 61 8.0
95 54 1/4 73 8-0
96 1 /4 62 7.8
Q7 53 3/4
'/
68 3/4 7.8
97 51 63 7.5
98 53 1/4 8-5
98 52 1 /2 fil 7-0
98 53 3/4 57 8-0
98 55 3/4 66 8.4
99%A KA 51 1/2 72 7.0
99 55 1/2 72 7.6
99\A SA 54 1/4 73 8.0
99 53 3>4 68 3/4 7.6
99 52 1/2 67 7,8
99 52 1/2 71 7.4
99 54 3/4 69 8.2
101 54 1/2 69 8.2
101 54 1/2 77 8.4
101 58 1/2 79 7.5
101 54 58 8.2
101 52 74 8.0
101 53 62 7.8
101 54 3/4 79 7.2
102 52 62 7.1
102 50 49 1/2 8.0
102 50 1/2 62 8.0
103 53 1/4 68 7.6
104 56 3/4 103 9.0
104 55 1/4 67 7.8
104 54 3/4 72 7.2
104 50 1/4 75 7.5
104 48 1/4 53 7.0
104 51 1/2 66 6.9
3.0 9 47 145,0 6 9
30.0 11 39 189.5 7 7
4.5 9 48 219.5 2 10
3.5 11 39 229.0 4 10
9.4 11 45 229.0 5 9
7.0 12 47 194.0 6 9
3.2 11 48 220.0 8 10
12.5 9 48 259.0 3 10
4.0 11 45 217.5 4 7
3.0 11 46 152.0 6 8
7.0 11 44 282.0 5 10
3.5 10 55 205.0 5 10
18.5 11 31 272.0 8 10
9.4 11 44 363.0 5 9
1.5 11 46 229.0 5 10
13.0 13 56 264.5 5 8
4.2 10 35 137.0 2 8
18.0 12 44 222.0 4 10
16.0 10 45 178.0 6 6
7.5 11 54 339.0 5 10
1.5 11 34 226.0 3 10
10.5 13 33 178.0 6 8
6.2 9 36 229.0 5 9
2.5 13 55 255.0 4 8
7.5 13 49 204.0 2 8
3.5 14 41 208.0 4 10
3.5 10 34 94.0 2 6
29.0 13 53 193.5 5 10
5.2 11 46 296.0 7 10
30.0 11 39 164.0 10 10
9.0 13 51 331.0 7 10
6.0 9 41 201.0 2 10
2.0 11 51 221.0 5 9
25.5 12 43 291.0 9 10

Third Grade Boys ;
School System A: (continued)
Ass £1 If a x\ • R A. J. T. S. C.
105 oo ft!OX 7 A. XO . V/ 9 43 220.0 5 7
105 to fin 7 P o . o 11 43 261 .5 5 10
106JLW \m/ oo 7Q o • o Xfr . O 10 43 228.5 3 10
106^ \m/ \J ijij 1/4 fi7 7 ftf • o 14-0 10 46 229 .0 4 10
108 O f 7fif o 7 4. 4 n 9 37 190.5 3 10
110JL Xv Oil 3/4 fidOre 7 fi o . o 13 43 201 .5 3 8
110^ JLW ox 7 ft/ • o <So . O 11 48 229.0 8 8
111•L J.^ 54 1/4 68 7.5 2.0 9 43 311 .0 5w 10-1.w
111 53 3/4 63 7.5 2.3 13 49 310.0 4 10
111 48 3/4 50 8-3 2-5 13 45 157.0 6 8
111 50 1/2 70 Q 0 P ."^ 11 32 193.5 6 10
114 57 7 fi1 . o Tid 0OVJ . \J 13 50 241 .0 3 10
114J> JU^ 54 1/2 1 o 7 S« . o fi ? 11 50 318.0 4 10JimW
115 57 uo 7 Sf . o Q 0 15 46 262.0 8 10
118 53 1/2 80 8-0 2-7 11 44 280.0 5 10
119 57 72 8-0 7-5 8 40 174.0 4 10
122 55 1/2 60 8-0 3-0 14 51 222.0 9 10
School System •J •
97 51 3/4 54 9-5 4-0 12 29 105.0 8 10
98 50 1/4 59 8.0 2.4 10 33 237.0 6 9
98 52 3/4 61 8.1 3 .5 11 51 222.0 5 7
99 53 61 7.8 2.2 10 42 293.0 8 10
99 54 3/4 79 7.0 5.0 11 51 242.0 6 9
100 51 1/2 oo ft o0*0 4 fi 11 50 247.0 9 8
101 55 1/2 7R 7 4. Ov . \J 11 42 157.0 10^w 8
101 53 1/4 OVJ 7 ft PO fi 11 54 264.0 8 9
103 54 1/2 fi7 7 ft/ .O XX . o 9 42 115.0JU JL W • W 5w 7
104 52 3/4 fi4. ft Ro . o P 4 9 30 36-0Vw • \J 2
105 52 OO 7 Q ''^ ft 9 39 129-0 7r 10Xw
107 53 1/2 fiftOO r . O fi 7 111-0 4. 1 0Xo
107 54 ou ftO • o 4 4. 9 36 150-0XWW • w 7 10Xw
School System n •
85 55 63 1/2 8.3 3.0 11 48 255-0www # w 9w 10Xw
95 53 3/4 63 8.2 6.5 10 45 175.0 7 9
97 57 72 9.0 30.0 11 42 154.0 6 9
100 54 3/4 70 8.4 11.4 11 44 195.5 7 9
104 55 63 8.0 1.5 11 36 234.5 7 10
104 55 69 8.5 11.4 10 43 196.0 6 9
105 53 65 9.2 3.5 11 43 175.0 8 10
106 53 1/2 65 1/2 7.3 6.5 11 48 169.0 4 10
106 56 1/2 96 8.7 3.5 9 40 243.0 6 9
106 54 1/4 59 10.0 11.0 10 42 125.0 7 10

Third Grade Boys ;
School System C: (continued)
Ht. Wt
.
B. A. J. T. S. c
106^ \y \j 54 1/4 60 8.4 5.0 9 48 233.5 3 9
117 55 73 8,0 30.0 10 42 148.0 5 10
119 57 84 7.5 16.0 12 50 237.0 7 10
System
94 50 1/2 92 8.5 5.2 10 34 233.0 5 10
94 48 51 9.6 4.7 9 42^ mm/ 159.0 6 4
96 51 58 8.1 19.5 14 50 247.0 8 8
96 53 69 8.1 30.0 13 44 275.0 4 10
98 50 1/2 51 8.9 2.8 13 45 167.0 10 7
99 51 51 8.5 3.0 11 35 219.0 4 5
104 50 3/4 52 8.0 4.0 13 53 217.0 8 10
107 50 1/4 54 1/2 8.3 13.2 13 44 226.0 3 5
109 52 1/4 57 7.9 6.0 12 47 220.0 6 10
109 56 103 9.0 4.5 11 44 204.0 8 10
115 49 3/4 55 8.0 5.0 11 50 276.0 5 9
118 47 50 1/2 8.2 14.6 13 42 221.0 7 9
118 55 69 1/2 8.5 4.0 11 47 246.0 6 7
STANDARDS ASSIGNED TO X-RAY PLATES IN THREE
SEPARATE EVALUATIONS BY TWO RATERS
X-ray Sex Writer's Other Writer's
Plate of First Rater's Second
Number Child Assessment Assessment Assessment
1 M 14 14 14
2 P 12 16 12
3 M 16 16 16
4 P 16 16 16
5 P 15 16- 16
6 P 13 13- 13
7 P 16 16- 15
8 P 16 13 14
9 P 16 16 16
10 P 14 16- 15
11 P 16 19 17
12 P 16 14 15
13 P 15 13 13
14 P 16 16 16
15 H 16 16 16
16 M 16 14/ 16
17 M 15 15- 15

STANDARDS ASSIGNED TO X-RAY PLATES IN THREE
SEPARATE EVALUATIONS BY TVv'O RATERS
( continued)
X-ray Sex Writer » a Other Writer's
Plate of First Rater's Second
Number Child Assessment Assessment Assessment
18 M 14 16 17
19 M 16 16 16
20 H 16 16 16
21 H 15 16 16
22 H 12 13- 13
23 M 15/ 15
24 H 12 14 12
25 M 17 17- 16
26 P 16 16- 16
27 P 19 18 18
28 P 16 16 16
29 M 21
30 p 19 17- 1 6
SI p 18 18,^ 1 ft
32 M 15 15/ 15
33 - P 17 19- 18
34 P 17 16/ 16XV
35 M 18 19 18xu
36 M 18 19- 1 8xo
37 P 16 18 17X <
38 P 19 18/ 18
39 M 16 19- 17
40 P 16 17- 16X %/
41 M 16 1 ft
42 M 17 18- 18xo
43 M 16 17 18
44 p 19 20- 19
45 M 16 16 16
46 M 16 16/ 16
47 P 19 20/ 20
48 H 19 20- 19
49 P 17 18 17
50 P 20 19 19
51 M 18 19 18
52 P 20 19 19
53 P 16 14 15
54 M 17 16 16
55 M 19 21 19
56 P 20 19/ 19
57 P 19 20/ 19
58 P 20 20 20

STANDARDS ASSIGNED TO X-RAY PLATES IN THREE
SEPARATE EVALUATIONS BY TWO RATERS
( continued)
X-ray Sex Writer's Other Writer's
Plato of First Rater 's Second
Number Child Assessment Assessment Assessment
59 M 17 19 18
60 M 17 16/ 16
61 M 18 23- 21
62 M 18 22 19
63 P 19 19 19
X-rays of the carpal areas of sixty-three
children are considered a part of this disserta-
tion and are available for observation in the
physical education faculty office in the School
of Education, Boston University,
fI
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